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ABSTRACT
S t u d i e s  were conducted  ove r  a t h r e e  y e a r  p e r i o d  t o  i n v e s t i g a t e  
the  i n f l u e n c e  o f  n i t r o g e n  a p p l i c a t i o n s  on p r o d u c t i v i t y ,  morphology,  
and q u a l i t y  o f  L o u i s i a n a  Green Velvet  okra  [ Abelmoschus e s c u l e n t u s  
(L. )  Moench] . A y i e l d  s tudy  was under t aken  t o  a s s e s s  the  e f f e c t  of  
n i t r o g e n  on e a r l i n e s s  o f  okra  p r od u c t i on  as we l l  as  t o t a l  p r oduc t i on  
of  ma rke t ab l e  okra  f r u i t s .  N i t rogen  i n f l u e n c e  was a l s o  noted as  i t  
a f f e c t e d  t he  p l a n t  moropholog ica l  c h a r a c t e r i s t i c s  o f  p l a n t  h e i g h t ,  
h e i g h t  o f  f i r s t  pod s e t ,  t o t a l  number o f  i n t e r n o d e s ,  l eng t h  o f  i n t e r ­
nodes ,  and number o f  s i d e  b ranches .  Also i n v e s t i g a t e d  in t h i s  s tudy  
was the  i n f l u e n c e  o f  n i t r o g e n  on pod c o l o r ,  l i q u o r  c o l o r ,  genera l  
appea rance  and f i r m n es s  o f  canned o k r a .  F u r t h e r  exami na t ion  o f  
n i t r o g e n  e f f e c t s  on pe r  c en t  weight  l o s s  o f  m a r k e t a b l e  okra  pods 
was s t u d i e d .
Ni t rogen  was a p p l i e d  b e f o r e  seed ing  a t  t he  r a t e  o f  no n i t r o g e n ,  
*4*4.8, 89 .6  and 13*4.*4 k g / ha .  Throughout  a l l  t r e a t m e n t s  and K^ O
were he ld  c o n s t a n t  a t  89.6  kg / ha .  Each o f  t he  above ment ioned n i t r o g e n  
t r e a t m e n t s  c o n t a i n e d  a no n i t r o g e n  p lus  two a d d i t i o n a l  n i t r o g e n  top 
d r e s s  t r e a t m e n t s .  The n i t r o g e n  top d r e s s  was a p p l i e d  a t  the  r a t e  o f  
22.*4 and *4*4.8 k g / ha .  The 22.*4 kg/ha t r e a t m e n t  was a p p l i e d  a t  51 cm 
of  p l a n t  h e i g h t .  The f i r s t  2 2 .*4 kg/ha  o f  t he  *4*4.8 kg / ha  n i t r o g e n  top 
d r e s s  t r e a t m e n t  was a p p l i e d  a t  51 cm o f  p l a n t  h e i g h t  wi th  t he  r e ­
maining 2 2 .*4 kg/ha  be ing  a p p l i e d  a t  12*4 cm o f  p l a n t  h e i g h t .
v i
•  •
V I  I
The 8 9 .6  kg /ha  n i t r o g e n  p r e p l a n t  t r e a t m e n t  y i e l d e d  t h e  h i g h e s t  
s i g n i f i c a n t  amount o f  okra  pods f o r  a l l  t h r e e  y e a r s .
P l a n t  h e i g h t  was s i g n i f i c a n t l y  a f f e c t e d  by n i t r o g e n  in 1976 and
1977* P l a n t  h e i g h t  and y i e l d  were s i g n i f i c a n t l y  c o r r e l a t e d  a t  t h r e e  week 
and f i n a l  h a r v e s t .
The h i g h e s t  f i r s t  pod s e t  was a t t a i n e d  in t h e  no n i t r o g e n  p r e p l a n t  
t r e a t m e n t .
The g r e a t e s t  number o f  i n t e r n o d e s  r e s u l t e d  from p l o t s  r e c e i v i n g  89.6  
kg/ha n i t r o g e n  p r e p l a n t .  The number o f  i n t e r n o d e s  and y i e l d  was s i g n i f i ­
c a n t l y  c o r r e l a t e d  a t  t he  end o f  t h r e e  weeks and f i n a l  h a r v e s t .
I n t e r n o d e  l e ng h t s  were s i g n i f i c a n t l y  a f f e c t e d  by a p p l i e d  n i t r o g e n  
in 1976.
Ni t rogen  a p p l i c a t i o n s  d i d  not  s i g n i f i c a n t l y  a f f e c t  t h e  number o f  
s i d e  b r anches  produced.
Pod c o l o r  o f  canned okra  i nc r e as ed  toward a more d e s i r a b l e  c o l o r  
in 1976 as  t h e  amount o f  n i t r o g e n  a p p l i e d  I n c r e a s e d .
Ni t r o g e n  had a s i g n i f i c a n t  p o s i t i v e  e f f e c t  o f  l i q u o r  c o l o r .
As t h e  amount o f  p r e p l a n t  n i t r o g e n  i n c r e a s e d ,  t h e r e  was an i n ­
c r e a s e  in t he  g en e r a l  appearance  o f  t he  canned o k ra  p r o d u c t .
In 1976 t h e  canned okra from t he  no n i t r o g e n  and k k . B  kg /ha  t r e a t ­
ments were s i g n i f i c a n t l y  more t e n d e r  than canned o k r a  f rom p l o t s  o f  t he  
two h i g h e r  n i t r o g e n  t r e a t m e n t s .
The amount  o f  n i t r o g e n  a p p l i e d  d id  n o t  have any s i g n i f i c a n t  e f f e c t  
on t he  p e r  c e n t  we ight  loss o f  ma rke t ab l e  okra  pods in s t o r a g e .  However,  
the  s t o r a g e  t e m p e ra t u r e  and number o f  days s t o r e d  r e s u l t e d  In s i g n i f i ­
cant  d i f f e r e n c e s  in t he  per  c en t  we i gh t  l os s  o f  m a r k e t a b l e  pods .  The
p e r  c e n t  we ig h t  l o s s  due t o  t e m p e ra t u r e  i n c r e a s e d  s i g n i f i c a n t l y  as  
t he  t e m p e r a t u r e  i n c r e as e d  in a i l  t h r e e  y e a r s .  The f i r s t  day in s t o r a g e  
r e s u l t e d  in t he  g r e a t e s t  pe r  c e n t  we igh t  l o s s .  As days in s t o r a g e  i n ­
c r e a s e d  t h e r e  was a co r r e sp o nd in g  d e c r e a s e  in p e r  c e n t  we igh t  l o s s  p e r  
day in 1976 and 1978. In 1977 days one and t h r e e  l o s t  more we igh t  o f  
a p e r c e n t a g e  b a s i s  than days two and f o u r .
INTRODUCTION
The okra  p l a n t  fAbelmoschus e s c u l e n t u s  (L. )  Moench] is w i de ly  grown 
f o r  i t s  immature f r u i t  which have been used as  a food f o r  a t  l e a s t  e i g h t  
c e n t u r i e s  (36 ) .
Okra is a po p u l a r  v e g e t a b l e  c rop  in t he  South as  i t  l ends  i t s e l f  to 
f r e s h  as wel l  as t o  f r o z e n  and canned p r o d u c t s .  However, okra  a c r ea ge  has 
d ec l i ned  in r e c en t  y e a r s .  Cannon (14) r e p o r t e d  t h a t  Lou i s i ana  had 1875 
ac r e s  in okra  p r o d u c t i o n  in 1978.
One reason  f o r  t h i s  d e c l i n e  in a c r e a g e  is  the  g r e a t  l a bo r  requi rement  
neces sa ry  f o r  hand h a r v e s t i n g  of  t h i s  c ro p .  Richardson (69 ) has po i n t ed  
ou t  t h a t  t he  s u c c e s s f u l  h a r v e s t i n g  o f  ok ra  by mechanical  means depends not 
only  on 'machine  d e s i g n  but  a l s o  on mor pho l og i ca l  c h a r a c t e r i s t i c s  o f  the  
okra  p l a n t  i t s e l f .  Some of  the  okra  p l a n t  c h a t a c t e r i s t i c s  most  needed 
accord ing  t o  Richardson (69 ) a r e  t a l l e r ,  s t r a i g h t e r  p l a n t s  w i t h  l onger  and 
more uni form i n t e r n o d e  l e n g h t s .  Another  d e s i r e a b l e  c h a r a c t e r i s t i c  needed 
is a h i gh e r  f i r s t  pod s e t  so as t o  av o i d  damage to the  young p l a n t .
The okra  p l a n t ,  c o n s i s t i n g  o f  l e a v e s ,  f l o w e r s ,  and pods ,  i s  a h a l f -  
woody, s e m i - f i b r o u s  annual  p r opoga ted  by seed and c o n s i s t i n g  o f  an u p r i g h t ,  
b ranching  s tem and one o r  more l a t e r a l  s ho o t s  near  the  base (30) .
Var ious  workers  have s t u d i e d  t he  e f f e c t s  o f  d i f f e r e n t  f e r t i l i z e r s  on 
t he  y i e l d  o f  okra  pods (3,  28,  33,  34,  42,  47,  58,  78,  8 3 , 91 ,  94,  95,  96,  
97,  107, 108) .  However,  r e sponse  t o  v a r y i n g  r a t e s  o f  n i t r o g e n  as i t  a f f e c t s  
p l a n t  mor pho l og ica l  c h a r a c t e r i s t i c s  a s  wel l  as  y i e l d  have no t  been s t u d i e d
1
2in d e t a i l .  An o b j e c t i v e  o f  t h i s  s tudy was t o  de t e r mine  i f  t h e s e  mor­
phologica l  c h a r a c t e r i s t i c s  co u l d  be man ipu la t ed  through t he  a p p l i c a ­
t i on  o f  n i t r o g e n  f e r t i l i z e r s .
Work has been c a r r i e d  o u t  by many r e s e a r c h e r s  (16,  17, 21,  48,
53, 55,  64,  86,  87,  109) who s t u d i e d  okra pod developement  t o  d e t e r ­
mine the  optimum s t a g e  o f  h a r v e s t  f o r  f r e s h  market  o r  f o r  p r o c e s s i n g .  
However, Kakar (44) i s  t he  o n l y  r e s e a r c h e r  t h a t  has conducted  e x t e n ­
s ive  r e sea r ch  on f e r t i l i z e r ' s  e f f e c t  on qua l i t y ,  o f  o k r a .  The work was 
however done o f  f r e s h  samples  and not  on p r o c e s s e d  m a t e r i a l .  An o b j e c ­
t i v e  o f  t h i s  s t udy  was t o  a s s e s s  the  i n f l u e n c e ,  i f  any,  o f  n i t r o g e n  
on the  c o l o r  o f  pods ,  c o l o r  o f  l i q u o r ,  genera l  appea r ance  and f i r m n es s  
o f  canned okra .
Also,  the  pe r  c en t  we i gh t  loss  over  a f i v e  day p e r i o d  under  v a r y ­
ing t empera t u res  ( 7 - 2 ,  15-5,  22 . 7°  C-1976; 15-5,  2 2 . 7 °  C-1977 and1978;  
85 per  cen t  r e l a t i v e  humid i ty -1976 ,  1977, 1978) were a l s o  s t u d i e d .
REVIEW OF LITERATURE
B e a t t i e  (9) gave the  f i r s t  s c i e n t i f i c  d e s c r i p t i o n  of  t he  c u l t u r e  
and use.  o f  t he  okra  p l a n t  in the  Uni ted  S t a t e s .  He s t a t e d ,  a long wi th  
o t h e r s  (^7,  72,  98) t h a t  okra  [Abelmoschus e s c u l e n t u s  (L.) Moench] o r  
Gumbo, as  i t  i s  somet imes  c a l l e d ,  i s  a t r o p i c a l  annual  be long ing  to  t he  
Malvaceae f ami l y  o f  which okra  and c o t t o n  a r e  o f  economic impor tance .
Boswell  (11) n o t e d  t h a t  okra  can be grown most  anywhere in the  
Uni ted S t a t e s  where  v e g e t a b l e s  a r e  grown, e x c e p t  in the  c o o l e s t ,  
n o r t h e rn mo s t  p a r t s  o f  the  coun t ry  o r  a t  h igh a l t i t u d e s ,  as i t  i s  very 
s e n s i t i v e  t o  f r o s t  i n j u r y .
Thompson and Ke l l y  (98) reviewed okra  in t h e i r  book and concluded 
t h a t  i t  was an i m p o r t an t  crop in t he  o l d  wor ld  where i t  was used in 
the  dry form in l a r g e  amounts .  I t  was n o t e d  by t he  au t hor s  (98) t h a t  
only t he  s o u t h e r n  Un i t ed  S t a t e s  grew okra  but  t h a t  i t  was o f  c o n s i d e r ­
a b l e  i mpor t ance  in t h i s  a r e a .
Kimbrough e t  a l . (^7) emphasized t h a t  okra  i s  e s p e c i a l l y  impor­
t a n t  t o  t he  lower South  where not  t oo  many v e g e t a b l e s  a re  p r o d u c t i v e  
from mid-summer t h r o u g h  e a r l y  f a l l .
S h e l o r  and Woodroof (8 l )  r e po r t e d  t h a t  f rom 1920-1950 t he  number 
o f  farms growing o k r a  commerci a l ly  i n c r e a s e d  from 91 in 1920 t o  2 ,897 
in 1950. I t  was a l s o  s t a t e d  by the  a u t h o r s  (81) t h a t  okra  p r o d u c t i on  
i n c r e as e d  300 p e r  c e n t  from 19^0 t o  1950.
G a r r i s  e t  a l .  (32) quo t i n g  a census  (1930;  gave va lues  f o r  okra
grown per  a c r e  as $119* The y i e l d  was n o t e d  as  200 bus he l s  per  a c r e .
In 1959 the South  led in p r o d u c t i o n  w i t h  19*235 a c r e s  out  o f  t he  
t o t a l  U. S. p r o d uc t io n  o f  19,804 a c r e s .  In 1964 t he  p r o d u c t i o n  ac r eage  
f o r  the  South was 17,416 a c r e s  out  o f  a t o t a l  U. S.  a c r eage  of  17,818 
a c r e s .  In both r e p o r t s  t he  South produced  95 pe r  c en t  o f  t he  U. S. 
t o t a l  (100) .
In Loui s i ana  t he  main a r e a s  o f  p r o d u c t i o n  from 1959 t o  1964 were 
S t .  Mar t in ,  L a f a y e t t e ,  S t .  Landry and I b e r i a  p a r i s h e s .  There was an 
i nc r eas e  in a c r eage  o f  from 1,761 in 1964 t o  7 ,500 in 1969 (100) .  
However, okra  a c r ea ge  has d e c l i n e d  in r e c e n t  y e a r s .  Cannon (14) r e p o r t ­
ed t ha t  Loui s i ana  had 1,875 a c r e s  in o k ra  p r o d u c t i o n  in 1978.
According to Cor ley  (20) okra  as  a f r o z e n  p r o du c t  i nc re as ed  from
12,285,ooo pounds in 1953 to  2 2 , 3 0 7 , 0 0 0  pounds in 1959- According to  
U. S. Census of  A g r i c u l t u r e  (101) in 1968 t h e r e  were 30 ,485,000 pounds
of  f rozen okra  packed wh i l e  in 1977 4 1 , 5 5 1 , 0 0 0  pounds o f  t he  f rozen
produc t  was packed (2) .
Seed p roduc t i on  a c r e ag e  f e l l  from 562 a c r e s  in 1975 to 214 a c r e s  in 
1977 (2) .
Okra is an i mpor t an t  v e g e t a b l e  c r op  (11,  12, 40,  41,  42,  47)-  The 
most impor tant  use o f  okra  is f o r  f ood .  I t  i s  used as a f l a v o r i n g  and 
th i ck en in g  agent  in soups and s tews and as  a v e g e t a b l e ,  f r o z e n ,  canned 
wi t h  or  w i t h ou t  o t h e r  v e g e t a b l e s ,  and b r i n e d  (9,  11,  12, 47,  6 7 , 71) .
A number o f  o t h e r  uses  have been r e p o r t e d  in t he  l i t e r a t u r e .  The 
uses  a re  both  real  and p o t e n t i a l .  The f o l l o w i n g  i s  a p a r t i a l  l i s t  f o r  
okra  uses :  f o r  o i l  p r o d u c t i o n  s i n c e  o k r a  o i l  i s  comparable  t o  c o t t o n ­
seed o i l  (28,  30,  37,  56 ) .  The ok r a  o i l  from seed  is a l s o  used f o r  
making soap ,  v e g e t a b l e  s h o r t e n i n g s  and o l e o m a r g a r i n e s .  The p l a n t  p a r t s
5a r e  used f o r  f i b e r  purposes  in many c o u n t r i e s  (7,  61,  65,  79)* Also the 
unmarketable  pods were fed to  Gurnsey d a i r y  cows and r u s u l t s  showed an 
i nc r e a s e  in mi lk p r o d u c t i o n  (109)*
Ex t r ac t  from okra  pods were used as  a blood plasma s u b s t i t u t e  (99)-
Thompson and Kel ly  (98 ) r e po r t e d  t h a t  Turkey is  the  main e x p o r t e r  
o f  d r i e d  okra  to t he  Uni ted  S t a t e s .
Quisumbing (66) g i v e s  an e x t e n s i v e  s tudy  on the medic inal  uses 
o f  [Abelmoschus e s c u l e n t u s  (L.) Moench) as  we l l  as a d e s c r i p t i o n  o f  
t h e  p l a n t .
Dastur  (23) s t a t e d  t h a t  the  mu c i l ag e  of  t he  okra  p l a n t  was a v a l u ­
a b l e  source  as an e m o l l i e n t ,  demulcent  and d i u r e t i c .
Hedrick (36 ) ,  Rol f  (7 2 ) ,  and White (106) r e p o r t e d  t h a t  okra  seed 
was d r i e d ,  r o a s t e d  and ground to be used  as a c o f f e e - l i k e  d r i n k .  White 
(106) s a i d ,  "I  t h i nk  i t  ( c o f f e e - s b u s t i t u t e )  i s  not  very l i k e l y  to s u p e r ­
s e d e . "
Saenz (75) r e p o r t e d  ok r a  s o l u t i o n  was used as a g l aze  on shrimp and 
p r o t e c t e d  t he  p roduc t  a g a i n s t  d e s i c c a t i o n  and d i s c o l o r a t i o n  twice  as  
long as the p l a i n  w a t e r  g l a z e .  I t  was a l s o  s t a t e d  by Saenz (75) t h a t  
okra  has given good r e s u l t s  as a b r i g h t e n i n g  a ge n t  f o r  e l e c t r o p l a t e d  
p a r t s ;  p a r t i c u l a r l y  good r e s u l t s  have been o b t a i n e d  wi th  n ickel  
e l e c t r o p l a t i n g .
Adams and Richardson (1) gave t he  f o l l o w i n g  breakdown on the  n u t ­
r i t i v e  va lue  o f  o k r a :  10 pods 3" X 5 / 8 "  cooked (106 grams) were composed 
o f  91 per  c e n t  w a t e r ,  30 c a l o r i e s ,  2 grams p r o t e i n ,  t r a c e  f a t ,  6 grams 
c a r b oh y dr a t e ,  98 mg C a , 43 mg P, 15 mg Fe,  184 mg K, 520 I U 
v i t a mi n  A, .14 mg t h i a m i n ,  .19 mg r i b o f l a v i n ,  1 mg n i a c i n  and 21 mg 
a s c o r b i c  a c i d .
6The okra  p l a n t ,  c o n s i s t i n g  o f  l e a v e s ,  f l o w e r s ,  and pods ,  is  a h a l f -  
woody, s e m i - f i b r o u s  annual  (under  idea l  c o n d i t i o n s  a p e r e n n i a l  but  
grown as an annual  s i n c e  cold u s u a l l y  k i l l s  t h e  p l a n t )  p r op a ga t e d  by 
seed and c o n s i s t  o f  an u p r i g h t ,  b r anch i ng  s t em and one or  more l a t e r a l  
shoot s  o r  suckers  nea r  the  base  (^7) .
Moreau et_ £]_. (58) and Thompson and Ke l ly  (98 ) conc luded  t h a t  okra  
is a t ende r  p l a n t  and does b e s t  in hot  w e a t h e r .  Modera t e ly  wel l  d r a in ed  
s o i l s  a re  b e s t  f o r  ok ra  p r o d u c t i o n .  The a u t h o r s  s t a t e d  t h a t  e a r l i n e s s  
was e s s e n t i a l  f o r  t he  f r e s h  marke t .  For e a r l y  p r o d u c t i o n  i t  was recommen­
ded t h a t  okra  be p l a n t e d  as soon as p o s s i b l e  in t he  s p r i n g .  The a u th o r s  
(58) s t a t e d  t h a t  okra  in Lou i s i ana  does b e s t  when p l a n t e d  from Apr i l  to 
June 15, when the  s o i l  i s  warm and t he  cool  w e a t h e r  i s  o v e r .  I t  was a l s o  
noted by t he  r e s e a r c h e r s  (58 ) t h a t  when p r o p e r l y  f e r t i l i z e d ,  t he  e a r l y  
okra w i l l  produce an u p r i g h t ,  s t ocky  p l a n t .
Repor t ing on l a t e r  p l a n t i n g s  Moreau et^ aj_. (58 ) s a i d  t h a t  they tend
to be more v e g e t a t i v e  w i t h  h e a v i e r  f o l i a g e  than  t he  e a r l y  p l a n t i n g  and
tend to produce pods h i g h e r  on the  p l a n t s .
Manning (52) d e s c r i b e d  okra  as an e r e c t  annual  up to  s i x  f e e t  t a l l  
wi th  l a rge  leaves on long s t a l k s .  Each l e a f  was r e p o r t e d  to be d i v i d e d  
i n t o  3“5- po i n t ed  lobes  wi th  t oo t hed  m a r g i n s .  However,  he obs er ved  t h a t  
the  upper l eaves  a r e  u s u a l l y  more deeply  d i v i d e d  t han  the  lower ones .
Corley (20) noted t h a t  t h e r e  has been 350 p l a n t  i n t r o d u c t i o n s  o f  
ok ra .  As o f  1965 Cor ley s t a t e s  t h a t  219 p l a n t  i n t r o d u c t i o n s  a r e  c u r ­
r e n t l y  be ing ma i n t a in ed .  Almost h a l f  a r e  f rom Turkey w h i l e  the  r e ­
maining ones come from 16 o t h e r  c o u n t r i e s .  The e a r l i e s t  ok r a  p l a n t
i n t r o d u c t i o n  on r ecord  is  P. I.  283A which was b r ough t  t o  t he  U. S.
in 1899 from T ur kes t an .  Lathrop and F a i r c h i l d  c o l l e c t e d  i t  in t he
7Med i t e r r anean  area  wi th  the  p r imary  purpose  being to o b t a i n  s t r a i n s  
s u p e r i o r  t o  t he  okra  then grown in L ou i s i a na .
Each p l a n t  i n t r o d u c t i o n ,  both  f r u i t  and p l a n t ,  i s  c l a s s i f i e d  fo r  
e i g h t  d i s t i n c t i v e  h o r t i c u l t u r a l  c h a r a c t e r i s t i c s :
1. m a t u r i t y
2. p l a n t  c o n d i t i o n
3. p l a n t  h e i g h t
A. growth h a b i t
5. p l a n t  c o l o r
6. pod type
7. pod a x i s
8. pod l eng th
The p l a n t  i n t r o d u c t i o n s  a r e  be i ng  used in okra  b r e ed in g  programs to  
e i t h e r  f i n d  o r  improve the  f o l l o w i n g  c h a r a c t e r i s t i c s :
1. e a r l y  matur i  ty
2. y i e l d - t o  i n c l u d e  f r u i t  rhythm
3. p l a n t  t y p e - e s p e c i a 1ly dwarfness
k .  f r u i t  c o l o r - t o  i n c lu d e  the  absence  of  s p in es
5. d i s e a s e  and i n s e c t  r e s i s t a n c e
Woodroof ' s  (109) s tudy of  t he  f l o we r  and growth h a b i t  made no t e  t h a t  
a f l ower  bud was found in t he  l e a f  a x i l  o f  each l e a f  above t he  r eg ion  of  
t he  s i x t h  to e i g h t  basa l  l e a f  a r e a .  The crown of  t he  p l a n t  c on t a i ne d  
s e v e r a l  under -deve l oped  l e a v e s ,  f l o w e r s ,  and buds.  During t he  p e r i od  of  
r a p i d  growth t h e re  may be as many as 8-10 under -deve l oped  f l owe rs  and buds 
in a s i n g l e  crown.
Woodroof (109) a l s o  no ted  t h a t  t he  t ime o f  developement  o f  each f low­
e r  may have a pe r iod  of  one ,  two,  t h r e e  o r  more days between each f l ower ,  
bu t  never  does more than one f l o w e r  appea r  on a s i n g l e  s tem t he  same day.  
The f lower  i s  f u l l  grown and ready t o  be p o l l i n a t e d  by the  t ime t he  sub­
t end ing  l e a f  i s  o n e - t h i r d  grown.
Woodroof (109) a l s o  noted  t h a t  t he  okra  f lower  opened s h o r t l y  a f t e r  
daybreak  and remained open f o r  a s i n g l e  day o n l y .  The b lossom,  which is
approx ima te ly  6-7  mm in d i a me t e r ,  has t he  a pp ea r an ce  of  an h o r i z o n i t a l  
campanula te .  In t h i s  s t a g e  i t  is  very  a t t r a c t i v e  to i n s e c t s .  The b l o s ­
soms vary  in c o l o r  from wh i t e  t o  v a ry i n g  shades  o f  y e l l o w .  By noon of  
t h a t  same day t he  edges  o f  t he  blossoms t h a t  opened t h a t  morning begin 
to s h r i v e l  and t w i s t  and by l a t e  a f t e r n o o n  w i t h e r  and d i e .  On the 
second day t he  bloom has e i t h e r  f a l l e n  o f f  o r  remains  on t he  t i p  o f  t he  
pod in a f u n c t i o n l e s s  c o n d i t i o n .  The a u t h o r  (109) s t a t e s  t h a t  the  im­
mature seed  pods a r e  the  e d i b l e  p o r t i o n  o f  t h e  ok r a  p l a n t  and should  
be h a r v e s t e d  e ve r y  two to t h r e e  days in o r d e r  to  a s s u r e  p r o d u c t i o n  
over  a comple te  s eason .
Ba i l ey  ( 8 ) ,  Woodroof (109) and Purewal  and Randhawa (65) d e s c r i b e d  
the  okra  f l o we r  as  b r i g h t  ye l low in c o l o r  w i t h  a c r imson c e n t e r .  The 
c o r o l l a  has f i v e  p e t a l s ,  wi th  s tamens  in a t r u n c a t e  tube  and i s  f i v e ­
too thed  a t  t he  summi't. The a n t h e r s  a r e  r e n i f o r m  and o n e - c e l  l e d ;  t he  
p i s t i l  has f i v e  s t y l e s  and the  ovary is  5“ 7 c e l l e d .
Purewal and Randhawa (65) obse r ved  50 f l ow e r s  and r ecorded  t h a t  a l l  
50 of  them opened w i t h i n  a 20 minute  p e r i o d  on a b r i g h t  sunny day.  I t  
was p o i n t ed  ou t  by t he  au t hor s  (65) t h a t  on c loudy and c o o l e r  days t h a t  
the  f l owers  opened very  l a t e  when compared t o  t he  sunny days .
Purewal and Randhawa (65) were in agreement  w i t h  Woodroof (109) on 
the  dayt ime o n l y  opening of  t h e  f l o w e r  and f o r  a p e r i o d  o f  one day.  
However,  they (6 5 ) o b t a i ne d  e v i d e nc e  t o  show t h a t  t h e r e  cou ld  be more 
than one f l ower  on a stem on one day.  They d i s c o v e r e d  t h a t  a s i n g l e  
s tem cou ld  produce  two or  even t h r e e  open f l owe rs  on t he  same day.
S r i v a s t a v a  (92) s t u d i e d  t he  f l o r a l  b i o l o g y  o f  t he  okra  c u l t i v a r  
"pusa s a w a n i . "  He found t h a t  okra  f l o we re d  s i n g l y  in the  a x i l s  of  
l eaves  and t he  f l ow er s  were h e r m a p h r o d i t i c .  P o l l i n a t i o n  was found t o
be conducted mos t ly  by i n s e c t s .  In t h i s  work (92) f lower  buds took on
an a ve r ag e  of  22.2 days fo r  t he  developement  o f  t he  f u l l  bloom. He
o bs e r ved  t h a t  a n t h e s i s  took p l a c e  in the  morning and the  maximum
f l ow er s  opened between 9 and 10 a.m.  dur i ng  August .  High t e mp er a t u r e s
and low humidi ty  were found t o  have a qu i cken i ng  e f f e c t  on a n t h e s i s .  
R e c e p t i v i t y  o f  the  s t igma was f o r  a very  s h o r t  d u r a t i o n  and was maxi­
mum on t h e  day of  a n t h e s i s .  The optimum t ime f o r  r e c e p t i v i t y  and f e r t -  
t i l i t y  o f  the  okra  p l a n t  was found t o  be between 6 : 30  and 8:30 a.m\ 
w i t h  an ave r age  f e r t i l i t y  p e r c e n t a g e  of  9 2 .^ pe r  c e n t  o f  t hose  f l owers  
b re d .
Er i ckson  and.Couto  (29) c r o s s e d  an e a r l y  type  okra  wi th  an ex t r eme­
ly l a t e  f l ower i ng  type .  E a r l i n e s s  proved dominant  as  the  p a r e n t  began 
f l o w e r i n g  a t  the  same t ime as  t he  e a r l y  p a r e n t .  The F^ and t e s t  c ros s  
showed a c l e a r  3:1 and 1:1 s e g r e g a t i o n  r e s p e c t i v e l y .  This ev i dences  a 
s i n g l e  major  gene d i f f e r e n c e .
Dubey and Singh (2A) concluded from t h e i r  r e s e a r c h  t h a t  t he  p o l l e n  
g r a i n  o f  okra  could  r e t a i n  i t s  v i a b i l i t y  in s t o r a g e  i f  kept  in a chamber 
c o n t a i n i n g  50 per  c en t  r e l a t i v e  humidi ty  f o r  a maximum pe r i od  of  55 
days .
R i c h ha r i a  (70) conducted work on ok r a  to  i n v e s t i g a t e  the  i n h e r i t ­
ance  o f  c o l o r  a t  t he  base  o f  the  p e t a l  o f  the  okra  f l ower .  From h i s  f i n d ­
ings  he concluded t h a t  p ink p e t a l  base  f l ower s  d i f f e r  from y e l l o w  p e t a l  
ba se  f l ower s  ( o u t e r  s i d e )  by a s i n g l e  f a c t o r ,  p ink  base being dominant .
Purewal and Randhawa (65) s u c c e s s f u l l y  ge rmi na t ed  okra p o l l e n  on an 
a r t i f i c i a l  media o f  1 pe r  c en t  a ga r  and 55 per  c en t  sugar  a t  room temp­
e r a t u r e .
M i l l e r  and Wilson (57) c r o s s e d  a n g u l a r  and round podded type  okra
and found t h a t  t h i s  c r o s s  gave a t y p i c a l  b l end ing  in t h e  F ^ , t he  
upper p a r t  be ing  a n g u l a r  and t h e  lower p a r t  round.  In t h e  t h e r e  
was a 15:1 r a t i o  f o r  t he  s e g r e g a t i o n  o f  angu l a r  t o  round f r u i t .  They 
s t a t e d  t h a t  a s e t  o f  d u p l i c a t e ,  dominant  f a c t o r s  were t h e  d e t e r ­
minants  o f  a n g u l a r  pods .  They (57) a l s o  r epo r t e d  t h a t  s t r a i n s  which 
produced f r u i t  f r e e  o f  s p i n e s  in t he  e a r l y  p a r t  o f  t he  season were 
found t o  produce  s p i n e s  on t h e  pods l a t e  in the  season  so no d e f i n i t e  
c o nc l us ions  co u l d  be made on t he  mode o f  i n h e r i t a n c e .
Jas im (40) s t u d i e d  t he  mode o f  i n h e r i t a n c e  o f  f i v e  ok r a  c h a c t e r -  
i s t i c s :  l e a f  s hap e ,  p l a n t  h e i g h t ,  pod c o l o r ,  pod s p i n e n e s s ,  and pod 
shape.  Cut l e a f  was dominant  o ve r  lobed l e a f  when C-A8-1 ( cu t  l e a f )  
and Lou i s i ana  Green Ve lv e t  ( l obed  l e a f )  were c r o s s e d .  The F^ and back-  
c ross  g e n e r a t i o n  f r eque ncy  showed t h a t  l e a f  shape was i n h e r i t e d  on a 
monof ac t o r i a l  b a s i s .  P l a n t  h e i g h t  was found to  be gove rned  by one 
p a i r  o f  genes .  When L ou i s i an a  Green Velvet  ( t a l l )  was c r o s s e d  w i t h  
Gold Coast  (dwarf)  i t  was found t h a t  the  F^  was i n t e r m e d i a t e  in 
he i gh t  t o  t he  p a r e n t s .  The F^  and backcross  conf i rmed a one t a l l ,  two 
i n t e r m e d i a t e ,  and one dwarf  ok r a  p l a n t .  When green  pods were c ro s s ed  
wi th  w h i t e  pods ,  w h i t e  was dominant  in a l l  F^  p l a n t s .  The s e g r e g a ­
t i on  was t h r e e  w h i t e  to  one g r e e n .  When the backc r os s  t o  t he  green  
podded p a r e n t  was made,  a r a t i o  o f  one t o  one was found .  When t he
backcross  was made t o  t he  w h i t e  podded p a r e n t ,  a l l  pods were w h i t e .
I t  was conc l uded  t h a t  pod c o l o r  was goverened by a s i n g l e  p a i r  o f
genes.  I n h e r i t a n c e  o f  pod s p i n i n e s s  was found t o  be monogenic  in
n a t u re .  The F^pods were i n t e r m e d i a t e  in sp ines  w h i l e  t h e  F^ and 
t e s t  c r o s s e s  gave r a t i o s  o f  one : t wo : on e  and o n e : o n e ,  r e s p e c t i v e l y .
Pod shape p roved  t o  be gove rened  by two p a i r  o f  g enes .
Shoemaker (82) l i s t e d  o kr a  f r u i t  as a c a p s u l e - a  dry d e h i s c e n t  
f r u i t  formed from a s u p e r i o r  compound ovary.
Purewal and Randhawa (6 5 ) and o t h e r s  (17,  44,  48 ,  55,  60 ,  64 ,
86,  87) s t u d i e d  t he  e a r l y  pod developement  o f  ok r a  t o  de t e r mi ne  t he  
optimum s t a g e  o f  h a r v e s t  f o r  f r e s h  consumpt ion.  These r e s e a r c h e r s  
observed t h a t  in g e n e r a l  t he  g r e a t e s t  i n c r e as e  in w e i g h t ,  l e n g t h  o f  
pod and d i ame t e r  o f  pod o c c u r r e d  four  t o  e i g h t  days a f t e r  f l o w e r i n g .  
They a l s o  s t a t e d  t h a t  t h e  pod developement  was r a p i d  u n t i l  t h e  e d i b l e  
s t a ge  but  d ec l i n ed  c o n s i d e r a b l e l y  as soon as f i b e r  began to  d eve l op  a t  
the  t i p  o f  t he  f r u i  t .
Kimbrough e £  a_l_. (47) and o t h e r s  (34,  58 , 8 7 , 110) a dvoca te  t he  
f r eq u e n t  h a r v e s t  o f  o k r a  pods .  All  r e s e a r c h e r s  s t a t e d  t h a t  in o r d e r  
to  i n s u r e  f r u i t i n g  t h r o u g h o u t  t he  s eason ,  pods s h ou l d  be removed 
every  t h r e e  to  f i v e  days .
Harvey (34) s t a t e d  t h a t  the  okra  p l a n t  a ppea r s  t o  po sse ss  an 
ex t remely  d e l i c a t e  b a l a n c e  between v e g e t a t i v e  and r e p r o d u c t i v e  
a c t i v i t y .  He (34) a l s o  o b s e r v ed  t h a t  the  f i r s t  f o u r  days o f  f r u i t  
developement  were a more s e v e r e  d r a in  on the  p l a n t  t h a n  the  nex t  
f i v e  days.  Moreover ,  he conc l uded  t h a t  the  opening o f  the  f l o w e r  and 
t he  s e t t i n g  o f  f r u i t ,  a p e r i o d  o f  two days ,  proved t o  be more s t r e s s ­
fu l  than t he  developement  o f  t he  f r u i t i n g  s t r u c t u r e ,  a four  t o  t en  day 
p e r i o d .
P e rk i ns  et^ al_. (64) in'  i n v e s t i g a t i n g  the  i n f l u e n c e  o f  pod m a tu r ­
i t y  on the  v e g e t a t i v e  and r e p r o d u c t i v e  behav io r  o f  o k r a  on t h r e e  v a r ­
i e t i e s ,  found t h a t  o k r a  p l a n t s  h a r v e s t e d  every  t h r e e  t o  four  d a y s ,  p r o ­
duced t h r e e  t imes a s  many pods as  d id  p l a n t s  on which the pods were 
a l lowed t o  mature .  Seed m a t u r a t i o n  caused a s ev e r e  check in p l a n t
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growth.  P l a n t s  which were h a r v e s t e d  f r e q u e n t l y  bore c on t i n u o u s ly ;  
those  on which t he  pods were a l l owed  t o  mature  e x h i b i t e d  a l t e r n a t e  
b ea r i ng  o f  " f r u i t i n g  w a ve s . "
Pe rk in s  e t  (6A) a l s o  r e p o r t e d  t h a t  Lo u i s i a na  Green Velvet  
p l a n t s  h a r ve s t e d  w h i l e  t he  pods were t h r e e  t o  four  days o l d  y i e l d e d  
5,58*» pods as compared t o  1,682 pods from s i m i l a r  p l a n t s  t h a t  were 
not  h a r v e s t e d  u n t i l  m a t u r i t y .  The mean h e i g h t  o f  p l a n t ,  h a rv e s t e d  
ve r sus  non h a r v e s t e d ,  were  119-6" t o  6 3 . 9 " , r e s p e c t i v e l y .
Singh e £  a k  found t h a t  s i x  days p a s t  bloom f r u i t  were e x c e l ­
l e n t  f o r  h a r v e s t i n g .  The c rude  f i b e r  v a r i e d  from 6 . 6  t o  1 0 . k p e r  
cen t  wh i l e  the  e d i b l e  p o r t i o n  v a r i e d  from 8A.6 t o  90 .5  pe r  c e n t .
He a l s o  found t h a t  kO day o l d  p l a n t s  gave pods o f  h i g h e r  f r e s h  
w e ig h t ,  moi s t u re  c o n t e n t ,  p r o t e i n ,  phosphorus ,  c a l c i um,  and i ron 
than pods borne on 5^ day o l d  p l a n t s .  Weather  components were a l s o  
s a i d  t o  a f f e c t  f r u i t  q u a l i t y .
S i s t r u n k  e t  a l . (86) o b s e r ved  okra  pod growth on f i v e  c u l t i v a r s  
and r e p o r t e d  i n f o r m a t io n  on pod w e i g h t ,  l e n g t h ,  and d i a me te r .  The 
g r e a t e s t  i n c r e a s e  in t h e s e  c h a r a c t e r i s t i c s  o ccu r red  fou r  t o  s i x  days 
p a s t  f l o w er i n g .  The pods grew q u i t e  r a p i d l y  u n t i l  t he y  reached the 
end o f  t he  e d i b l e  s t a g e ,  a t  which t ime growth d e c l i n e d .  All  f i v e  
c u l t i v a r s 1 pods were t oo  f i b r o u s  and were r u l e d  u n f i t  f o r  consump­
t i o n  by t he  t e n t h  day a f t e r  blooming.  Thi s  r e s e a r c h  r e s u l t e d  in the  
a u t h o r s  (86) i n d i c a t i n g  t h a t  s h o r t  podded types  o f  okra  such as  
Lou i s i ana  Market  and Gold Coas t  may be f r ozen  ove r  a l onge r  pe r i od  
o f  t ime than the  long podded t y p e s .  Four t o  s i x  day o l d  pods were 
found t o  be t h e  h i g h e s t  q u a l i t y  in a l l  c u l t i v a r s .  Pod m a t u r i t y  f a c ­
t o r s  were number o f  pods p e r  pound,  s p e c i f i c  g r a v i t y ,  r e s i s t a n c e
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to  s h r i n k a g e ,  and p e r  cen t  o f  seed p e r  pod.
Kolhe and Chavan (*»8) s t a t e d  t h a t  t he  y i e l d  o f  okra  i s  d i r e c t l y  
c o r r e l a t e d  w i t h  t h e  l eng t h  and t h i c k n e s s  o f  t h e  f r u i t  produced pe r  
p l a n t .  Al though t h e s e  f a c t o r s  a r e  g e n e t i c a l l y  gove rned ,  t he  s t a g e  a t  
which t he  f r u i t  i s  h a r v e s t e d  is  e q u a l l y  r e s p o n s i b l e  f o r  y i e l d .  More­
ove r ,  i t  was s t a t e d  t h a t  a medium must be met in o r d e r  to  i n s u r e  
q u a l i t y  as  we l l  as  h igh y i e l d s .  "Pusa s a w a n i " ,  an okra  c u l t i v a r ,  was 
h a r v e s t e d  23 t i mes  in a n in e  week p e r i o d  b e g i n n i n g  50 days a f t e r  
sowing.  The f l u s h  o r  h igh y i e l d  was f o r  a p e r i o d  o f  t h r e e  weeks b e ­
g inn ing  65 days p a s t  sowing.  They d id  not  e x p e r i e n c e  a l t e r n a t e  b e a r ­
ing.
Chauhan e t  a 1. (16,  17) s t a t e s  t h a t  pods shou l d  be h a r v e s t e d  
s i x  to  n i n e  days p a s t  f l o w er i n g .  I t  was o bs e r v ed  t h a t  pods a t  t h i s  
s t age  were t e n d e r ,  had maximum p r o t e i n  c o n t e n t  (2 .08  p e r  c e n t )  and 
low crude  f i b e r .  However f o r  p r o d uc t i on  o f  s eed  the pods should  be 
h a r v e s t e d  30 days a f t e r  f l o w er i n g .  At t h i s  s t a g e  t h e  a u t h o r s  found 
optimum m a t u r i t y  had o c c u r r e d .  I t  was no t e d  however  t h a t  m a t u r i t y  
could va r y  w i t h  c l i m a t e  c o n d i t i o n s .
Woodroof and Wi l l i a ms  (110) found t h a t  s p e c i f i c  g r a v i t y  and the  
number o f  pods p e r  pound de c r ea se d  wi th  m a t u r i t y .  I t  was a l s o  no ted  
t h a t  f i b r o u s n e s s  o c c u r r e d  a t  the  pod t i p  on t h e  s even t h  day from 
f l ower i ng  and deve l oped  g r a d u a l l y  downward toward  t he  base  o f  the  
pods.
Moursi  and Gomma (60) s t u d i e d  t he  chemica l  compos i t i on  change 
o f  okra  pods d u r i n g  m a t u r a t i o n .  They o bs er ved  t h a t  t he  p e r c e n t a g e  
o f  dry m a t t e r ,  t o t a l  n i t r o g e n ,  and t o t a l  phosphorus  d e c l i n e d  wh i l e  
the  p e r c e n t a g e  o f  p o t a s s i um  d id  no t  change a p p r e c i a b l y  d ur i ng  t he
mat u r a t i on  p rocess .
Culpepper  and Moon (21) d i s c u s s e d  chemical  compos i t ion  o f  okra  
pods as a f f e c t e d  by t h e  age  o f  t he  pod.  They obse rved  t h a t  t h e  t o t a l  
i n s o l u b l e  s o l i d s  in t he  pod d e c r e a s e d  up t o  the  f o u r t e e n t h  day o f  pod 
m a t u r i t y  a t  which t ime an i n c r e a s e  began t h a t  c o n t i n u ed  t o  t he  t h i r t y -  
f o u r t h  day pos t  bloom. A f t e r  t he  t h i r t y - f o u r t h  day t h e r e  was l i t t l e  
change in t he  s o l u b l e  s o l i d s  o f  t h e  okra  pod.  The amount o f  t o t a l  
sugar s  i nc reas ed  up u n t i l  t h e  t e n t h  day and then d e c l i n e d .  The a u t h o r s  
(21) a l s o  found t h a t  t he  f r e s h  we igh t  o f  t he  e n t i r e  pod i n c r e a s e d  
s lowly f o r  the  f i r s t  few days  a f t e r  bloom and then  q u i t e  r a p i d l y  
u n t i l  t he  f o u r t e e n t h  day and then s lowly t o  the  twen t y - second  day 
pos t  bloom. A f t e r  t he  t w e n t y - s e c on d  day t h e r e  was a we igh t  d e c r e a s e  
in the  pods .  In a d d i t i o n ,  i t  was s t a t e d  t h a t  t e mp e ra t u r e  had a marked 
e f f e c t  on t he  developement  o f  t he  okra  f r u i t .  .The f r u i t  growth r a t e
s
more than doubled f o r  each  t e n  degree  C r i s e  in t e m p e r a t u r e .
Pe rk ins  (63) found no s i g n i f i c a n t  d i f f e r e n c e s  in t h r e e  v a r i ­
e t i e s  (Loui s i ana  Green V e l v e t ,  French Market ,  and Gold Coast )  o f  
okra  grown in t h i s  e x p e r i m e n t .  However, Lou i s i ana  Green Ve lv e t  ranked  
f i r s t  in immature pods and seed  y i e l d .  When the  immature pods 
were h a r v e s t e d ,  as f o r  f r e s h  ma rke t ,  i t  caused a marked i n c r e a s e  in 
the  h e i gh t  o f  the p l a n t s ,  a s  compared t o  those  on which t he  pods were  
l e f t  u n t i l  mature.
M i l l e r  and Wilson (57)  o b se r ved  t h a t  t r u ck  and market  ga rden  
growers want an e a r l y  m a t u r i n g  type  o f  okra  t h a t  produces  f r u i t  
which a r e  s h o r t ,  s p i n e l e s s  o r  smooth,  and t h i c k .  They a l s o  want  a
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r ap i d  growth t o  occu r  t h r e e  t o  f ou r  days p os t  bloom. On the  o t h e r  hand,  
i t  was no t ed  by the  r e s e a r c h e r s  t h a t  canne r s  and p r o c e s s o r s  wanted a 
p l a n t  t h a t  would g ive  them a l ong ,  s l e n d e r ,  smooth pod which would 
remain t e n de r  u n t i l  i t  r e ach e d  a l en g t h  o f  6 -8  i nc hes .  Thi s  p a r t i ­
c u l a r  type was d e s i r e d  f o r  s l i c i n g .
S i s t r u n k  et_ aj_. (86) made a compar ison o f  f i v e  okra  c u l t i v a r s  
grown in Loui s i ana  and t h e i r  s u i t a b i l i t y  f o r  p r o c e s s i n g .  According t o  
the  r e s e a r c h e r s  a l l  o f  t h e  c u l t i v a r s  o b t a i n e d  maximum l e n g t h ,  we i gh t ,  
and d i ame t e r  in e i g h t  o r  n i n e  days pos t  bloom. Emerald made the most 
r ap i d  growth in l en g t h  and when packed as  whole okra  f o r  f r e e z i n g  
remained in a good s t a g e ,  a s  f a r  as  l eng t h  was concerned on the  p l a n t ,  
f o r  a p e r i od  of  on ly  two d ay s .  On t he  o t h e r  hand,  Lou i s i ana  Green 
Velvet  and Dwarf V e l v e t  remained in a s u i t a b l e  f r e e z i n g  s t a g e  f o r  a 
pe r i od  o f  t h r e e  days.  The s h o r t  pod t y p e s ,  Lo u i s i a na  Market  and Gold 
Coas t ,  never  got  too  long f o r  whole pod packs .  Throughout  the  t e s t  
pe r i od  t he  dry m a t t e r  p e r c e n t a g e  was n e g l i g i b l e  f o r  t he  d i f f e r e n t  
c u l t i v a r s .  In r a t i n g  c u l t i v a r s  Gold Coast  was a l i g h t  green c o l o r  but  
pod s i z e  and shape were  o f  d e s i r e d  use f o r  f r e e z i n g .  Loui s i ana  Market  
had the most a t t r a c t i v e  s h a p e .  Lou i s i ana  Market ,  Lou i s i ana  Green 
Ve lve t ,  and Dwarf Ve lv e t  were  s i m i l a r  in c o l o r  be ing l i g h t e r  than 
Emerald which had t h e  most  d e s i r e d  dark  green  c o l o r .  However,  Emerald 
had a f a u l t  in t h a t  t h e  pod t ended  t o  c o l l a p s e  a f t e r  b l anch i ng .
Ware and McCollum (105) made no t e  t h a t  okra  t ends  t o  d e t e r i o r a t e  
r a p i d l y  and does no t  s h i p  w e l l .
Kramer e t  a U  ( k S )  emphas i zed  t h a t  t he  i mpor t an t  q u a l i t y  f a c t o r s  
o f  a spa ragus  were c o l o r ,  f l a v o r  and freedom from f i b e r .  Smith and 
Kramer ( 89) proposed  a r a p i d  method f o r  d e t e r m i n i n g  f i b r o u s  m a t e r i a l
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in canned green  a s p a r a g u s .  I t  was r e p o r t e d  t he  f i b e r  c o n t e n t  o f  a s p a r ­
agus showed r a p i d  i n c r e a s e  beyond the  n a t u r a l  s napp i ng  p o i n t  o f  t he  
s t a l k .
Woodroof and S h e l o r  (114) s t u d i e d  t he  p h y s i c a l  c h a r a c t e r i s t i c s  
o f  okra pods and found t h a t  they  v a r i e d  w i t h  c u l t i v a r  and age from 
t ime o f  f l o w e r i n g .  -Size o f  pod,  h a r d n e s s ,  t a l l n e s s ,  s h a p e ,  w e i g h t ,  and 
i n t e r n a l  changes  such  as s h e a r  r e s i s t a n c e ,  p e r  c e n t  o f  pod w a l l ,  p e r  
cen t  p l a c e n t a ,  p e r  c e n t  s ee d ,  amount o f  m u c i l a ge ,  and f l a v o r  were a l l  
c o r r e l a t e d  w i t h  age .
She l o r  and Woodroof (81) d i s c u s s e d  f a c t o r s  a f f e c t i n g  q u a l i t y  o f  
f rozen  o k r a ,  and r e p o r t e d  t h a t  t h e r e  was a d e f i n i t e  r e l a t i o n  between 
age and i n c r e a s e  in pod l e n g t h ,  d i a m e t e r ,  w e i g h t ,  and p r e s s u r e  to  
s h e a r ,  a s l i g h t  i n c r e a s e  in m o i s t u r e  c o n t e n t ,  s eed  c o n t e n t ,  and crude  
f i b e r  wi th  age o f  po ds ,  and a dec ided  d e c r e a s e  in musc i l agenous  m a t e r ­
i a l s  as  t he  pods i n c r e a s e d  from t h r e e  t o  f i v e  days o f  a g e ,  wi t h  a 
small  d e c r e a s e  t h e r e a f t e r .  The a u t h o r s  s t a t e d  t h a t  ok r a  has been found 
p a r t i c u l a r l y  a d a p t e d  t o  f r e e z i n g  p r e s e r v a t i o n  due t o  t he  a b i l i t y  f o r  
i t  t o  be b l anched  e a s i l y ,  packaged,  f r oze n  and h e l d  f o r  many months 
in e x c e l l e n t  c o n d i t i o n .  Al so ,  the  a u t h o r s  (81) r e p o r t e d  t h a t  wh i l e  
okra  c u l t i v a r s  v a r y  from cream t o  deep g r e en ,  t h e r e  i s  a s t r o n g  p r e f e r ­
ence f o r  good g re en  c o l o r  f o r  the  f r e e z i n g  i n d u s t r y .  When a t e s t  panel  
was conducted by t h e  r e s e a r c h e r s  (8 l )  t h e r e  was a d e f i n i t e  p r e f e r e n c e  
f o r  f rozen  ok r a  o v e r  canned o k r a .  I t  was no ted  by t h e  a u t h o r s  t h a t  ok ra  
was not  s u i t a b l e  f o r  h ea t  p r o c e s s i n g  (canning)  when i t  was d e s i r e d  t o  
r e t a i n  the  n a t u r a l  c o l o r  and pod s t r u c t u r e .
Fi shback and Newburger (31) i n v e s t i g a t e d  what  r o l e  t he  s t a n d a rd
p r a t i c e  o f  t h a t  t ime ( 19^3) o f  adding smal l  q u a n t i t i e s  o f  z i n c  s a l t s  
t o  the  ok r a  had on t he  g r een  c o l o r  o f  canned o k r a .  The s p e c t r o p h o t o -  
m e t r i c  d a t a  c o l l e c t e d  i n d i c a t e d  t h a t  t he  a d d i t i o n  o f  z i n c  s a l t s  t o  
canned okra  r e s u l t e d  in t he  s y n t h e s i s  o f  a pigment  c o n t a i n i n g  z i n c .
I t  was f u r t h e r  s t a t e d  t h a t  t h i s  new pigment  was v e r y  s i m i l a r  chem­
i c a l l y  t o  t h e  n a t u r a l l y  o c c u r r i n g  c h l o r o p h y l l  t h a t  i t  r e p l a c e d .
Edmond and Drapa l a  (25) found t h a t  t e mp e r a t u r e s  (75~80° F) g r e a t ­
ly s h o r t e n e d  s e e d l i n g  emergence  t ime but  no e f f e c t  was no t ed  on t o t a l  
pe r  c en t  g e r m i n a t i o n .  No d i f f e r e n c e  was found in t he  sand vs .  s o i l  
mixes used as  a g e r m i n a t i n g  medium. The a u t h o r s  found no h a s t e n i n g  o r  
r e t a r d i n g  o f  t h e  r a t e  o f  emergence nor  i n c r e a s e  o r  d e c r e a s e  in p e r  c en t  
ge r mi na t i on  due t o  20 and 40 minute  soaks in a c e t o n e .
However,  Edmond and D ra p l e r  (26) found t h a t  s o ak in g  the  seeds  o f  
Lou i s i ana  Green V e l ve t  in a c e t o n e  s l i g h t l y  i n c r e a s e d  t he  r a t e  o f  s e e d ­
l i n g  emergence and t h e  p e r c e n t a g e  o f  g e r mi n a t i o n .
In work done in I960 by Edmond and Drapla (27) t he  e f f e c t  o f  s i x  
f a c t o r s — v a r i e t y ,  t e m p e r a t u r e  l e v e l s ,  immersion in a c e t o n e ,  c o n c e n t r a ­
t ed  H^SO^, ho t  w a t e r  (100-130°F)  and mechanical  s c a r i f i c a t i o n —were 
s t u d i e d  on t he  g e r m i n a t i o n  o f  okra  seed.  In t h i s  s t u d y  Lou i s i ana  Green 
Velve t  had low r a t e s  o f  s e e d l i n g  emergence a f t e r  28 days  and a moder­
a t e l y  h igh  p e r c e n t a g e  o f  g e r mi n a t io n  (77-8 p e r  c e n t )  when t r e a t e d  w i t h  
ace t one  f o r  0 ,  20,  and **0 m i n u t e s . L o u i s i a n a  Green Ve l ve t  seed soaked 
in c o n c e n t r a t e d  ^o r  anc* ^ hours  showed a marked inc rease
in p e r c e n t a g e  g e r m i n a t i o n  and a marked r e d u c t i o n  in t i me  o f  s e e d ­
l i n g  emergence w i t h  t ime o f  immersion in c o n c e n t r a t e d  H^SO^. Also 
mechanical  s c a r i f i c a t i o n  f o r  30 seconds  s i g n i f i c a n t l y  i n c r e a s e d  t he
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p e rc en ta ge  ge rmi na t i on  o f  L ou i s i an a  Green Ve lve t  s eed .
However, Anderson e t  a 1. (5) found t h a t  in o r d e r  t o  o b t a i n  r a p i d  
and high p e r c en t a ge  o f  s e e d l i n g  emergence ok r a  seed  needed t o  be s o a k ­
ed in a 95 pe r  c e n t  a c e t o n e  s o l u t i o n  f o r  30 m i n u t e s .  Th i s  t r e a t m e n t  
s i g n i f i c a n t l y  s h o r t e n e d  t h e  t ime o f  s e e d l i n g  emergence .  Immersion in 
e t h y l  a l coho l  (95 p e r  c e n t )  f o r  30 minu tes  was a n o t h e r  t r e a t m e n t  
s t u d i e d  but  was found t o  be l e s s  e f f e c t i v e  than t h e  a ce t on e  t r e a t m e n t .
Mar t in  et_ al_. (5*0 conc l uded  t h a t  h igh  m o i s t u r e  c o n t e n t  o f  okra  
seed was d e t r i m e n t a l  t o  s ee d  q u a l i t y  and g e r m i n a t i o n .  Low m o i s t u r e  
c o n t e n t  o f  okra  seed  was found to  s low down d e t e r i o r a t i o n  t o  t he  e x ­
t e n t  t h a t  i t  was s a f e  and cou ld  o f f e r  an economical  means o f  s t o r a g e .  
Cold s t o r a g e  (35“*»0°F) on s ee ds  o f  low m o i s tu r e  m a i n t a i n e d  90 p e r  
c en t  ge r mina t ion  f o r  a p e r i o d  o f  e l e v e n  y e a r s .  Al so ,  t he  combina t ion  
o f  low amounts o f  oxygen a long  w i t h  h igh  c o n t e n t s  o f  carbon d i o x i d e
ma in t a i ned  okra  seed v i a b i l i t y  by r educ i ng  normal m e t a b o l i c  a c t i o n .
Moreau e t  a_l_. (58) says  in o r d e r  t o  o b t a i n  e a r l y  p r o d u c t i o n  o f  
ok ra  i t  may be seeded in p e a t  p o t s  f o r  t r a n s p l a n t i n g  a f t e r  f r o s t  i s  
o ve r .
Schery (81) s t a t e s  t h a t  okra  i s  a warm w e a th e r  p l a n t ,  t o l e r a n t  
o f  s o i l  t ypes  but  demanding f u l l  sun.
Moreau e t  a_l_. (58) and Kimbrough e t  a l . (*»7) a l s o  no t ed  t h a t
okra  i s  a warm we a t he r  p l a n t .  Moreau e t  a l .  (58) a dv o c a t e s  p l a n t i n g
okra  seed in a p r o p e r l y  p r e p a r e d  seed bed.  Thi s  p r o ce d u r e  can save  
l a bo r  l a t e r  by r educ i ng  c u l t i v a t i o n  t ime a f t e r  okra  b eg i ns  t o  grow.  
A f t e r  growth s t a r t s  t h e  s o i l  shou ld  n o t  be c u l t i v a t e d  more t han  1-2"  
deep.  Thi s  should be done t o  keep t he  s u r f a c e  s o i l  l oose  and f r e e
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from weeds.
Kimbrough e t  a l . (47) s t a t e s  t h a t  ok r a  w i l l  t o l e r a t e  a wide 
range o f  s o i l  t ypes  and l a r g e  v a r i a t i o n s  in s o i l  r e a c t i o n s  (pH).  How­
e v e r ,  good d r a i n a g e  i s  e s s e n t i a l — both  r u n o f f  and downward d r a i n a g e .  
Also,  t he  a u t h o r s  (47) recommended a comple t e  f e r t i l i z e r  r e l a t i v e l y  
high in phosphorus  b e f o r e  p l a n t i n g  t he  s ee d .  The f e r t i l i z e r  sh ou ld  
be worked i n t o  the  top 4" o f  s o i l .  They (47) f u r t h e r  s a i d  t h a t  on ly  
l i g h t  t o  moderate  r a t e s  o f  n i t r o g e n  sh ou l d  be used in t he  p r e p l a n t  
f e r t i l i z e r  e s p e c i a l l y  on s o i l s  t h a t  have h igh  o r g a n i c  m a t t e r .  A f t e r  
the  p l a n t  g e t s  s t a r t e d  w i t h  a few pods s e t ,  n i t r o g e n  can be added
a t  1/8 to  1/4 lb p e r  25 f t .  o f  row.
Gera l d i ne  (33) s t a t e d  t h a t  n u t r i t i o n  i s  b a s i c  t o  t h e  p r o d u c t i o n  
o f  good q u a l i t y  and h igh  y i e l d  and i s  o f  major  impor tance  in 
m a i n t a i n i ng  o r  improving t h e  q u a l i t y  o f  v e g e t a b l e .
Dolan and C h r i s t o p h e r  (23) p o i n t e d  ou t  t h a t  not  only  t h e  l e v e l
o f  f e r t i l i z a t i o n ,  bu t  a l s o  t he  r e l a t i v e  b a l an c e  o f  t he  t h r e e  main 
i n g r e d i e n t s  o f  comple te  f e r t i l i z e r  ( n i t r o g e n ,  phosphorus ,  and p o ­
t a sh )  must be g iven c o n s i d e r a t i o n  in t he  n u t r i t i o n  o f  v e g e t a b l e  
c rops .  F u r the r mor e ,  i t  has been shown t h a t  d i f f e r e n t  c r ops  respond  
d i f f e r e n t l y  t o  m o d i f i c a t i o n s  o f  t he  r a t i o  o f  the  t h r e e  main f e r -  
t i  1 i z e r  m a t e r i a l s .
White (106) s t a t e s  t h a t  t he  ok r a  pods a r e  no t  as  p l e a s a n t  o r  as 
e a r l y  on o v e r l y  r i c h  s o i l .  He a d v i s e d  p l a n t i n g  on t h r e e  f o o t  rows 
wi th  two f o o t  d i s t a n c e  between p l a n t s .  Whi te  f u r t h e r  a d v o c a t e s  t h a t  
pods should  be p i cked  as  soon as r i p e  " f o r  i f  l e f t  on,  t he  s t a l k  
w i l l  cease  t o  be p r o d u c t i v e . "
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Harvey (3*0 found t h a t  when an a d d i t i o n a l  supp l y  o f  n u t r i e n t s  
h igh  in n i t r o g e n  was added t o  t he  s o i l ,  t he  p l a n t  grew more r a p i d l y  
but  f r u i t e d  l e s s  t han  t he  p l a n t s  having a modera t e  n i t r o g e n  s upp l y .  
Also no t ed  by the  a u t h o r  was t h a t  the  removal o f  f r u i t  from the  
p l a n t s  having  a ve r y  abundan t  n i t r o g e n  supp l y  seemed t o  cause  a 
t emporary  r e t a r d a t i o n  o f  growth .
J anes  (39) grew col  l a r d s ,  b r o c c o l i ,  and c a r r o t s  a t  t h r e e  f e r ­
t i l i z e r  r a t e s ,  i  no r ma l ,  no r ma l ,  and l i  normal .  These t r e a t m e n t s  
were grown in e i g h t  d i f f e r e n t  l o c a t i o n s .  He found l a r g e  v a r i a t i o n s  
in d ry  w e i g h t ,  amino a c i d s ,  and c a r o t e n e  from l o c a t i o n  t o  l o c a t i o n  
and season  t o  season  but  l i t t l e  o r  no e f f e c t  from t h e  f e r t i l i z e r  
l e v e l s .
Chhonkar and Singh (19) r ecognized  n i t r o g e n  d e f i c i e n c i e s  in 
ok r a  as  s t u n t e d  growth.,  t h i n  s h o o t s ,  smal l  s i c k l y  l e a v e s ,  a b s c i s ­
s i on  o f  l e a v e s ;  a t  advanced s t a g e s  o f  d e f i c i e n c y  t h e  p l a n t  u l t i m a t e l y  
t u r n e d  y e l l o w  wi t h  ha rd  b r i t t l e  f o l i a g e  and p r e m a t u r e  b o l t i n g  wi t h  
smal l  and tough pods .  Phosphorus  produced da r k  g r een  c o l o r  In the  
l e aves  and p o t a s s i um  d e f i c i e n c i e s  were m a n i f e s t e d  in y e l l o w i n g  of  
l e a f  margins  f o l l owed  by s c o r c h  and a b s c i s s i o n .
Ware and McCollum (105) a dv i s ed  t h a t  any good garden  s o i l  w i l l  
p roduce  a s a t i s f a c t o r y  c r op  o f  okra  but  an a p p l i c a t i o n  o f  500-1000 lbs  
o f  5 -10 - 5  (NPK) p e r  a c r e  w i l l  pay under  many c o n d i t i o n s .  The a u t h o r s  
(105) s t a t e d  t h a t  rows s ho u l d  be 2 i '  -  V  a p a r t  and 1'  p l a n t  spac i ngs  
w i t h i n  t h e  row. However,  f o r  l a r g e r  v a r i e t i e s  w i t h i n  row, p l a n t s  
should  be 18" -  2**" a p a r t .
f e r t i l i z i n g  okra  p l a n t s ,  c a r e  s ho u l d  be g iven t o  t h e  amount and 
t iming  o f  n i t r o g e n  a p p l i c a t i o n s .  According t o  both  a u t h o r s  an 
exces s  o f  n i t r o g e n  can cause  t h e  p l a n t  t o  become e x c e s s i v e l y  vege ­
t a t i v e  a t  t he  expense  o f  pod p r o d u c t i o n .  The p r a c t i c e  o f  s i d e  o r  
t o p - d r e s s i n g  wi t h  r e a d i l y  a v a i l a b l e  n i t r o g e n  in two modera t e  a p p l i ­
c a t i o n s  i s  recommended due t o  t he  long growing season  o f  o k r a .  This  
should  be a p p l i e d  f o u r  t o  s i x  weeks a p a r t  when t he  p l a n t s  a r e  knee-  
high and a pp r o x im a t e l y  c h e s t - h i g h .
E t z e l  (30) s t u d i e d  the  e f f e c t  o f  f e r t i l i z e r  on t h e  o i l  c o n t e n t  
o f  ok r a  s ee d .  He r e p o r t e d  t h a t  t r e a t m e n t s  w i t h  ^ ^ 5  anc* ap” 
p l i e d  c o n s i s t e n t l y  a t  80 lbs p e r  a c r e  and n i t r o g e n  a t  t h e  r a t e  o f  
30 lbs  p e r  a c r e  produced a h i g h l y  s i g n i f i c a n t  i n c r e a s e  in o i l  con­
t e n t  a s  compared t o  the  60 - 80-80  t r e a t m e n t  which in t u r n  produced 
s i g n i f i c a n t l y  more o i l  than a 90 - 80-80  t r e a t m e n t .
Thompson and Kel ly  (98) p o i n t e d  ou t  t h a t  t he  u su a l  f e r t i l i z e r  
a p p l i c a t i o n  f o r  okra  in the  South i s  400-500 lbs  o f  a 5 “ 10-5 o r  
6 - 8 - 8  two weeks p r i o r  t o  p l a n t i n g .  They a l s o  advanced t h e  p r a c t i c e  
o f  s i d e d r e s s i n g  a long wi th  t he  i dea  t h a t  e x c e s s i v e  n i t r o g e n  w i l l  
d e l ay  h a r v e s t  due t o  e x c e s s i v e  v e g e t a t i v e  growth.
Sp i vy  e £  a h  (91) p o i n t e d  o u t  t h a t  a good f e r t i l i z a t i o n  program 
in s o u t h  Georg ia  i s  600-1200 l b s  p e r  a c r e  o f  an 8 - 8 - 8  a n a l y s i s ,  d e ­
penden t  on t h e  t y pe s  o f  s o i l .  In heavy s o i l s  o n e - h a l f  o f  t h i s  
amount s h o u l d  be a p p l i e d  p r e - p l a n t i n g  and t he  r e s t  4 - 6  weeks a f t e r  
p l a n t i n g ,  in s ea s ons  o f  u n u s u a l l y  heavy r a i n f a l l  25-30  l b s  o f  a d ­
d i t i o n a l  n i t r o g e n  pe r  a c r e  might  prove  p r o f i t a b l e  a c c o r d i n g  t o  t he  
a u t h o r s .  The o n l y  minor e l emen t  t o  g ive  an i n c r e a s e d  y i e l d  in t h i s
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s tudy  was magnesium.
The f o l l owi ng  a r e  t he  f e r t i l i z e r  recommendat ions  f o r  o k r a  in 
Lou i s i ana  (fy-PgO,. and K^O l b s / A  ) a c c o r d i n g  t o  s o i l  t e s t  (A2).
(a) Light  a l l u v i a l  s o i l s  (ve ry  f i n e ,  sandy loam, s i l t  
loam) a p p l y  n i t r o g e n  a c c o r d i n g  t o  o r g a n i c  m a t t e r  (OM). 
1 .5“2% OM, no N; 1-1.5% OM o n l y  a s i d e d r e s s  a t  15“
20 l b s / A  a f t e r  t h e  f i r s t  few pods s e t .  Ad d i t i o n a l  N 
a t  15-20 l b s / A  A-6 weeks a f t e r  a f i r s t  a p p l i c a t i o n .
On l e s s  than  1.0% OM app l y  15“20 lbs  N/A b e f o r e  p l a n t ­
ing and s i d e d r e s s  t wi ce  as  d e s c r i b e d  above.
P2O,- 0 t o  120 l b s /A  a c c o r d i n g  to  s o i l  t e s t
K2 0 0 t o  120 l b s / A  a c c o r d i n g  t o  s o i l  t e s t
(b) He av i e r  a l l u v i a l  s o i l s  ( s i l t y  c l a y  loam, c l ay  loam)
I f  2.0% o r  more 0M no N shou l d  be a p p l i e d ;  below 2.0% 0M 
only  one s i d e  d r e s s i n g  o f  N a t  t he  r a t e  o f  15"20 l b s / A  
when t h e  f i r s t  few pods a r e  s e t .
P^O^ 0 t o  120 l b s / A  a c c o rd i n g  to  s o i l  t e s t
K20 0 t o  120 l bs /A  a c c o r d i n g  t o  s o i l  t e s t
(c) Coas t a l  p r a i r i e ,  f l a t w o o d s ,  l o e s s i a l  h i l l  and M i s s i s ­
s i p p i  t e r r a c e  s o i l s .  When t h e  0M i s  g r e a t e r  than  1.5% 
only  a s i d e d r e s s i n g  o f  15~20 l b s / A  a f t e r  pod s e t  i s  
recommended; on s o i l s  l e s s  than  1.5% 15“30 lbs  o f  N 
p r e p l a n t i n g  s h o u l d  be u sed ,  f o l l owed  by a s i d e d r e s s i n g  
of  15“20 lbs  N a f t e r  a few pods a r e  s e t .  A d d i t i o n a l  N 
can be a p p l i e d  i f  t he  season  i s  t o  be p r o l onged .
K^O *»0 t o  100 )bs /A a c c o r d i n g  t o  s o i l  t e s t
(d) Coas ta l  p l a i n  up land  ( h i l l )  s o i l s
When t h e  OM i s  l e s s  than 1.25% OM, 25”30 lbs  N shou ld  
be used p r e p l a n t i n g  w i t h  two s i d e d r e s s i n g s  o f  N, t he  
f i r s t  a t  20 l b s / A  a f t e r  t he  f i r s t  few pods a r e  s e t  
and t he  second when t he  p l a n t s  a r e  a p p r o x i m a te l y  V  
high.
P^O^ *<0 t o  100 l b s / A  a c c o r d i n g  t o  s o i l  t e s t
K^0 bO t o  100 l b s / A  a c c o r d i n g  t o  s o i l  t e s t
Cannon (13) in L o u i s i a n a  P r od u c t i o n  P o i n t e r s  a d v i s e s  k '  rows 
wi t h  12" p l a n t  spac i ng  w i t h i n  row. I t  was recommended t h a t  600 l bs  
o f  6- 12-6 be put  o u t ,  A" -  6" deep ,  10- 1*1 days p r e p l a n t i n g  p lus  
32 lbs  n i t r o g e n  s i d e d r e s s  in s p l i t  a p p l i c a t i o n s  when knee high and 
s ho u l de r  h igh .
Kakar (*»**) r e p o r t e d  on H e s t e r  and S h e l d o n ' s  (35) work which 
s t a t e d  t h a t  a combined g r een  we i gh t  o f  11.5  t ons  o f  okra  pods ,  l eaves  
and stems c on t a i ned  21 ,  10,  62,  and k l  lbs  o f  N, ^ 2^5 ’ anc  ^
r e s p e c t i v e l y .  As compared t o  o t h e r  v e g e t a b l e s  such as  tomatoes  and 
p o t a t o e s  t he  chemical  c o n t e n t  o f  ok ra  i s  low in t h e s e  a fo r emen t i oned  
n u t r i e n t s .
Singh and Singh (83 ) s t u d i e d  t he  e f f e c t  o f  f o u r  n i t r o g e n  s o u r c e s  
u r e a ,  ca l c ium ammonium n i t r a t e ,  ammonium s u l p h a t e ,  and ammonium 
c h l o r i d e  on okra  p r o d u c t i o n .  "Pusa  s a w a n i , "  an Ind i an  c u l t i v a r ,  was 
grown on a c l ay  loam s o i l  f o r  t h i s  p r o j e c t .  Al l  s o u r c e s  o f  n i t r o g e n  
were kept  a t  60 lbs  o f  N/A i r r e s p e c t i v e  o f  t h e  s o u r c e  used.  Urea,
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when used as the  n i t r o g e n  s o u r c e ,  was found t o  produce  b e t t e r  p l a n t s  
along wi t h  h i g h e r  y i e l d s  p e r  a c r e  when compared t o  o t h e r  n i t r o g e n  
s ou r c es .  Calcium ammonium n i t r a t e  proved t o  be t he  second b e s t  
source  o f  n i t r o g e n  o v e r a l l .
Urea and c a l c i um ammonium n i t r a t e  were e q u a l l y  e f f e c t i v e  in 
producing  maximum numbers o f  pods pe r  p l a n t .  Both were s i g n i f i c a n t l y  
d i f f e r e n t  from ammonium s u l p h a t e .  However, t he  d e c r e a s e  in t he  number 
o f  pods due to ammonium c h l o r i d e  was not  s i g n i f i c a n t .  Urea produced 
the  t a l l e s t ,  most v i g o r o u s  p l a n t s  wi t h  the  d a r k e s t  green  l e aves  and 
the  h i g h e s t  number o f  l e a v e s  p e r  p l a n t  when compared t o  t he  o t h e r  
t h r e e  N s ou r ces .
Kakar (kk) r e p o r t e d  on z i n c  and manganese d e f i c i e n c y  o f  okra  by 
Sa r i n  and Saxene ( 7 8 ) .  When okra  p l a n t s  were s u b j e c t e d  t o  z i n c  de ­
f i c i e n c y ,  a d e p r e s s i on  in l e a f  p r o du c t i on  and l e a f  s i z e  appea red  w i t h i n  
approx ima te ly  t h r e e  weeks ,  and a l e a f  m o t t l i n g  deve loped  about  two 
weeks l a t e r .  Also t h e  s t em d i a m e t e r  was r educed .  The r a t e  o f  i n c r e a s e  
in dry weight  and t h e  r a t e  o f  phosphorus  uptake  were a l s o  d ep re s s ed  
w i t h i n  t h r e e  weeks whereas  r i b o n u c l e a s e  a c t i v i t y  was i n c r e a s e d .  They 
(78) f u r t h e r  obse r ved  t h a t  w i t h  manganese d e f i c i e n c y ,  a r e d u c t i o n  in 
in t e r node  l ength  was n o t e d  in f i v e  weeks.  There was,  however ,  no 
e f f e c t  on l e a f  g rowth ,  phosphorus  uptake  o r  r i b o n u c l e a s e  a c t i v i t y .  I t  
was t e n t a t i v e l y  conc l uded  t h a t  the  z i n c  d e f i c i e n c y  symptoms were i n ­
duced by the  i n c r e a s e  in r i b o n u c l e a s e  a c t i v i t y  and a consequen t  d e ­
c r e a s e  in p r o t e i n  s y n t h e s i s .
Su t ton  (9*0 in s t u d y i n g  t h e  high i n i t i a l  f e r t i l i t y  l e v e l s  o f  n i ­
t r o g e n ,  phosphorus ,  and p o t a s s i u m  found t h a t  h igh  i n i t i a l  r a t e s  o f  
n i t r o g e n  in combina t ion  w i t h  h igh  r a t e s  o f  phosphorus  reduced e a r l y
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y i e l d s  o f  o k r a .  Po t a s s i u m  a t  high r a t e s  had no b e n e f i c i a l  e f f e c t s  on 
y i e l d .  The t r e a t m e n t  combina t ion  t h a t  o b t a i n e d  t he  h i g h e s t  and e a r l i e s t  
y i e l d  (low n i t r o g e n ,  h i gh  phosphorus)  could  not  s u p p l y  enough n i t r o g e n  
t o  m a i n t a i n  h igh  y i e l d s  o v e r  a long h a r v e s t  p e r i o d .  The a u t h o r  s t a t e d  
t h a t  i t  would be b e n e f i c i a l  t o  s i d e d r e s s  okra  w i t h  n i t r o g e n  even i f  
l e ach i ng  i s  no t  a problem.
Su t t on  (95) conduc ted  f o u r  expe r i men t s  t o  s t u d y  t h e  e f f e c t  o f  
N-P-K on ok r a  y i e l d .  The r a t e s  and r a t i o s  o f  n u t r i e n t s  were  checked 
a g a i n s t  m a r k e t a b l e  y i e l d s .  Highes t  ma rk e t ab l e  y i e l d s  were  found when 
a r a t i o  o f  1 : 1 . 3**1.3 ( N ^O ^- K ^ O)  was employed.
S u t t on  (96) f u r t h e r  s t u d i e d  t he  e f f e c t  o f  t h r e e  f e r t i l i z e r  r a t e s  
a long  w i t h  f o u r  s pac in g  v a r i a t i o n s  on the  y i e l d  o f  m a r k e t a b l e  ok r a .
The t e s t s  were conduc ted  on a Scranton  f i n e  s and .  Rat es  o f  f e r t i l i z e r  
were 1000,  2000,  and 3000 lbs  o f  6 - 8 - 8 / a c  w i t h  2 ,  k ,  6 ,  and 8 inch 
p l a n t  s p a c i n g s  in t he  row. The h i g h e s t  y i e l d  was o b t a i n e d  from t he  two 
inch s p a c i n g  f o r  a l l  f e r t i l i z e r  t r e a t m e n t s .  The 1000 lb r a t e  o f  
f e r t i l i z e r  produced t he  h i g h e s t  y i e l d ;  however ,  t h i s  was no t  s i g n i f i ­
c a n t l y  h i g h e r  than t h e  3000 lb r a t e .  With a g iven  s p a c i n g  (2,  A, 6,  
o r  8 i nches )  an i n c r e a s e  in t he  f e r t i l i z e r  r a t e  d i d  n o t  have a s i g ­
n i f i c a n t  e f f e c t  on y i e l d .
Windham (107) i n v e s t i g a t e d  t he  r a t e s  o f  f e r t i l i z e r  f o r  okra  
p r o d u c t i o n .  He grew Clemson s p i n e l e s s  on two d i f f e r e n t  s o i l  t ypes  
and used v a r y i n g  r a t e s  o f  N-P-K. The r e s u l t s  showed t h a t  a wel l  d r a i n ­
ed s o i l  w i t h  ample o r g a n i c  m a t t e r  should  r e c e i v e  N-P^O^-K^O a t  t he  
r a t e  o f  24-A8-48 r e s p e c t i v e l y .  However t he  a u t h o r  s a i d  t h a t  t he  n i t r o ­
gen r a t e  might  need t o  be i n c r e a s e d  t o  A8 l b s /  /\. on l i g h t  s o i l s .
In a n o t h e r  s t ud y  Windham's (108) f i n d i n g s  on growing Clemson
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S p i n e l e s s  on a p r o v id e nc e  s i l t  loam contends  t h a t  t he  a d d i t i o n  of  
N-P^O^ and K^ O a t  t he  r a t e s  o f  20-A0-A0 lbs / A i n c r e a s e d  y i e l d s  O.A 
tons  p e r  a c r e  when compared t o  no f e r t i l i z e r  a p p l i e d .  When the  r a t e s  
o f  f e r t i l i z e r s  a p p l i e d  went  above the  20-A0-A0- r a t e  no i n c r e a s e d  
y i e l d  was r e a l i z e d  from t he  a d d i t i o n a l  n u t r i e n t s .
Tai  et_ £l_. r e p o r t e d  r e s e a r c h  t o  i n v e s t i g a t e  t h e  e f f e c t  o f  spac -  
ings and f e r t i l i z e r  t r e a t m e n t s  on okra  in T r i n i d a d .  The c u l t i v a r  "S i x
Weeks" was grown on a S t .  Joseph  sandy loam s o i l  w i t h  medium P and K.
Spacing was one ,  two and t h r e e  f e e t  w i t h i n  t he  row. The rows were 
t h r e e  f e e t  a p a r t .  F e r t i l i z e r  t r e a t m e n t s  were as  f o l l o w s  in N-P-K:
(The 13-10-10  a t  2-J cwt/A was c o n s t a n t  t h r o u g h o u t  a l l  t r e a t m e n t s  
wi t h  t h e  c a l n i t r o  a p p l i e d  as  a top d r e s s i n g . )
(a) 13-10-10—check
(b) 13-10-10 + 1i cwt/A c a l n i t r o  (20%N) A weeks pos t  p l a n t
(c) 13-10-10 + 1£ cwt/A c a l n i t r o  (20%N) 8 weeks pos t  p l a n t
(d) 13-10-10 + l i  cwt/A c a l n i t r o  (20%N) A weeks and aga i n
8 weeks p o s t  p l a n t .
The p l a n t s  grown a t  t he  3'  X 3'  s pac in g  had t h e  g r e a t e s t  number o f  
l eaves  and were s h o r t e r  than t h o s e  grown a t  c l o s e r  s p a c i n g ,  e s p e c i a l l y  
a t  t he  e i g h t  week measur ing .  The p l a n t s  grown a t  t h e  3'  X 1'  spac ing  
were t a l l e r  t h r o u g h o u t  t he  e xpe r imen t  and the  r e s e a r c h e r s  p o s t u l a t e d  
t h a t  t h e  i n c r e a s e d  h e i g h t  was due t o  a p h o t o t r o p i c  r e s p o n s e .
The h i g h e s t  y i e l d s  in t he  3'  X 3'  s pac i ng  were  o b t a i n e d  from t he
p l o t s  r e c e i v i n g  b a s i c  f e r t i l i z e r  on ly  and t he  l o we s t  y i e l d s  came from 
t he  p l o t s  r e c e i v i n g  t he  b a s i c  f e r t i l i z e r  p l u s  t h e  two a d d i t i o n a l  
c a l n i t r o  top  d r e s s i n g s .  The b a s i c  and b a s i c  p l u s  t h e  e i g h t  week
a p p l i c a t i o n  o f  c a l n i t r o  t r e a t m e n t s  gave t he  h i g h e s t  y i e l d s  o f  okra
f o r  the  3 '  X 2 '  s p a c i ng .  However a t  t he  3 ‘ X 1'  s p a c i n g  t he  b a s i c  
f e r t i l i z e r  p l u s  t he  two a d d i t i o n a l  c a l n i t r o  a p p l i c a t i o n s  were
2 7
r e q u i r e d  t o  g i v e  t he  h i g h e s t  y i e l d s .  During t h e  f i r s t  s i x  weeks con­
s i d e r a b l e  more pods were h a r v e s t e d  from t h e  3'  X I 1 p l o t  bu t  a f t e r  
t h a t  no d i f f e r e n c e  was no t ed  in number o f  pods h a r v e s t e d .  All  f e r t ­
i l i z e r  t r e a t m e n t s  peaked f o r  y i e l d  a t  s i x  w e e k s . A l s o ,  t he  s pac i ng  
t r i a l s  peaked  f o r  y i e l d  a t  s i x  weeks w i t h  t h e  3 1 X 3 '  s pac in g  peak­
ing a g a i n  a t  e i g h t  weeks w h i l e  t he  o t h e r s  d e c l i n e d .
Ahmad and T u l l o c k - R e i d  (3) s t u d i e d  v a r y i n g  amounts  o f  N(0-336 
k g / h a ) ,  P ( 0 - 2 8 0  k g / h a ) ,  K(0-280 k g / h a ) ,  and Mg(0-112 kg /ha)  on r e -  
sponce o f  " B u r p e e ' s  Dwarf Long Pod" o k r a .  The e x p e r i m e n t  was conduc­
t ed  on a Rives  E s t a t e  loam in T r i n i d a d .  The g r e a t e s t  y i e l d s  were 
o b t a i n e d  w i t h  112 kg /ha  N, 168 kg /ha  P,  280 kg /h a  K, and 112 kg/ha  Mg. 
The a u t h o r s  (3) conc luded  t h a t  t he  f i r s t  112 kg /h a  N produced a y i e l d  
i n c r e a s e  o f  A3.7 m e t r i c  t o n s / h a  which proved t o  be 39 p e r  c e n t  h i g h e r  
than t h e  nc f e r t i l i z e r  t r e a t m e n t .  However,  t he y  s t a t e d  t h a t  95 pe r  c e n t '
s.
o f  t h i s  i n c r e a s e  came from t he  f i r s t  56 kg /ha  N. When N was i n c r e as e d  
from 112 kg / ha  t o  336 k g / h a ,  t h e r e  was a d e c r e a s e  in y i e l d  o f  16.8 
m e t r i c  t o n s  from t h e  112 kg /ha  N t r e a t m e n t .  Any N r a t e  h i g h e r  than 
112 kg /ha  a f f e c t e d  y i e l d  a d v e r s e l y .
Verma ' s  et_ al_. (102) work was r e p o r t e d  by Kakar (AA). They s t u d i e d  
the  e f f e c t  o f  d i f f e r e n t  l e v e l s  o f  N-P-K on v e g e t a t i v e  growth and y i e l d  
o f  o k r a .  N i t r o g e n  was a p p l i e d  a t  30,  60,  9 0 ,  o r  120 k g / h a ,  and phos ­
phorus  a t  60 o r  80 k g / h a ,  and p o t a s s i um a t  A0 k g . h a .  The b e s t  q u a n t i t a ­
t i v e  and q u a l i t a t i v e  r e s ponse  came from 90 k g / h a  o f  n i t r o g e n  and 80 
kg/ha  o f  p h os p ho r u s .
Verma et_ (103) s t u d i e d  t h e  e f f e c t  o f  f o u r  n i t r o g e n  l e v e l s  
(0,  100,  200 ,  300 kg/ha)  and t h r e e  s p a c i n g s  ( 5 ,  10,  15,  X 50 cm) on 
okra  p e r f o r m an c e .  The b e s t  p l a n t  growth and pod y i e l d  were o b t a i n e d
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wi th  the  200 kg/ha and t h e  15 X 50 cm s p a c i n g .
Saimbhi and P a d d a ' s  (76) s t u d y  on t h e  e f f e c t  o f  n i t r o g e n  and phos ­
phorus f e r t i l i z a t i o n  o f  ok r a  on growth  and y i e l d  was r e p o r t e d  on by 
Kakar ( 44) .  A p p l i c a t i o n s  o f  n i t r o g e n  up t o  13** kg/ha  i n c r e a s e d  p l a n t  
h e i gh t  and pod y i e l d .  Higher  n i t r o g e n  l e v e l s  were d e c l a r e d  n on - bene -  
f i c i a l . O k r a  p l a n t s  showed no s i g n i f i c a n t  r e sponse  to  phosphorus  a p p l i ­
c a t i o n s  a t  3** or. 67 kg / ha .
Saimbhi et^ £l_. (77) d i d  f e r t i l i z e r  work on p l a n t  growth and seed  
y i e l d .  Ni t rogen  was a p p l i e d  a t  60 ,  120,  o r  180 kg/ha  a n d / o r  p h o r a t e  a t  • 
1.25 k g / ha .  Phor a t e  a lone  i n c r e a s e d  p l a n t  growth and seed y i e l d  more 
than t he  h i g h e s t  n i t r o g e n  r a t e .  In t he  absence  o f  p h o r a t e ,  n i t r o g e n  
had an i n s i g n i f i c a n t  e f f e c t  on p l a n t  growth and seed y i e l d .  The r e ­
sponse t o  n i t r o g e n  was s i g n i f i c a n t l y  i n c r e a s e d  by the  a p p l i c a t i o n  o f  
ph o ra t e .
Chandrasekhavan and G e o r g e ' s  (15) work on N-P-K in combina t ion  
wi th  t r a c e  e l ement s  on ok r a  y i e l d  was c i t e d  by Kakar (44) .  A p p l i c a t i o n  
o f  N-P-K above 84-112-56 kg / ha  r e s p e c t i v e l y , d i d  no t  i n c r e a s e  y i e l d  
s i g n i f i c a n t l y .  Al so ,  t h e r e  was n o t  a r e s p o n s e  t o  a t r a c e  e l emen t  form­
u l a t i o n ,  s p a r t i n  A, a p p l i e d  a t  336 k g / h a .
Kakar (44) r e p o r t e d  on work done by Chiotan  et_ a_L (18) c o n c e r n ­
ing okra  f e r t i l i z a t i o n  in v a r y i n g  l e v e l s  o f  n i t r o g e n  and phosphorus .  
Highes t  y i e l d s  were o bs er ved  w i t h  N-P a t  96 kg/ha^ r e s p e c t i v e l y .  The 
a u t h o r s  (18) s t a t e d  t h a t  t he  h i g h e s t  y i e l d  p e r  u n i t  o f  n u t r i e n t  
a p p l i e d  was o b t a i n e d  from N-P a t  48-48  and 48-96 kg/hay r e s p e c t ! v e l y .
Hipp and Cowley (38) i n v e s t i g a t e d  t h e  r e l a t i o n s h i p  between p ho s ­
phorus and z i n c  in okra  p r o d u c t i o n  on a Brennan f i n e  sandy loam s o i l
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o f  south  Texas .  They no te d  t h a t  z i n c  d e f i c i e n c i e s  in f i e l d  grown 
okra  were induced  w i t h  band phosphorus  a p p l i c a t i o n s  o f  29 and 58 k g / h a .  
The y i e l d  o f  o k r a  was i n c r e a s e d ,  but  s l i g h t l y ,  w i t h  phosphorus  a lone  
and z i n c  a l o n e .  When combined the  h i g h e s t  y i e l d  r e s u l t e d .  The a u t h o r s  
i n d i c a t e d  t h a t  t he  p h o s p h o r u s - z i n c  i n t e r a c t i o n  mechanism i s  o p e r a t i v e  
in okra  and maximum y i e l d  r e s ponses  from phosphorus  c an n o t  be r e a l i z e d  
on the s o i l  s t u d i e d  u n t i l  d e f e c i e n c i e s  a r e  c o r r e c t e d .
Kakar ( b k )  ment ioned  work done by Kamlanathen et_ £l_. (^5) on okra  
spac ing  and f e r t i l i z a t i o n .  They r e p o r t e d  t h a t  a t  t h e  c l o s e s t  spac i ng  
o f  20 X 60 cm y i e l d / h a  was h i g h e s t , a n d  y i e l d  p e r  p l a n t  l e a s t  compared 
wi th  s p a c i n g s  o f  30 X 60 and AOX 60 cm. The r e s e a r c h e r s  a l s o  no t ed  
t h a t  t he  r e s p o ns e  t o  n i t r o g e n  a t  A0 and 80 kg /ha  was l i n e a r ,  but  on ly  
the  lower r a t e  was e c onomi ca l l y  f e a s i b l e .  N i t r o g e n  a p p l i c a t i o n s  de l ayed  
m a t u r i t y  and phosphorus  induced e a r l i n e s s .
Kakar ( k k )  informed on Bid e_t _aK (10) s t u d y  o f  t h e  e f f i c i e n c y  
o f  n i t r o g e n  and phosphorus  f e r t i l i z e r s  on growth and y i e l d  o f  o k r a .
The b e s t  growth o f  p l a n t s  was o b t a i n e d  w i t h  N-P-K a p p l i c a t i o n s  a t  
60-30-30 k g / h a .  When on l y  two n u t r i e n t s  were used N-K was most e f f e c ­
t i v e ,  f o l l owe d  by N-P and P-K c omb i na t i on s .  The h i g h e s t  y i e l d  from a 
s i n g l e  n u t r i e n t  came from n i t r o g e n .
Sharma and Shakla  (80) worked w i t h  t h r e e  l e v e l s  o f  N-P-K and i t s  
economic a p p l i c a t i o n s  t o  ok r a  p r o d u c t i o n .  The opt imum l e ve l  o f  f e r t ­
i l i z a t i o n  was 118 .76 ,  38.56  and 52.31 kg/ha  o f  N-P-K r e s p e c t i v e l y .
Chhonkar  and Singh ( I 9 ) s u g g e s t  t h e  use o f  2 10 ,  237» and 78 ppm 
N - P - K / r e s p e c t i v e l t y  as  t h e  optimum c o n c e n t r a t i o n  f o r  growing okra  in 
sand c u l t u r e .
As i f  and Gre ig  (6) grew "Long Green P r o l i f i c "  on a Sarpy f i n e
sandy loam s o i l .  Maximum y i e l d s  were o b t a i n e d  w i t h  120 l b s / a c  n i t r o ­
gen.  However,  t h e r e  was a non s i g n i f i c a n t  d e c l i n e  in y i e l d s  a t  180 
l b s / a c  n i t r o g e n .  Ni t r ogen  a p p l i c a t i o n s  s i g n i f i c a n t l y  i n c r e a s e d  grades  
two, t h r e e  and f o u r  ( 2 - 3" ,  3“ V ' ,  and ove r  A", r e s p e c t i v e l y )  o f  o k r a ,  
and t o t a l  f r u i t  y i e l d s .  The y i e l d  o f  g rade  one ( l e s s  than  2")  f r u i t  
was s i g n i f i c a n t l y  h i g h e r  in t he  no n i t r o g e n  f e r t i l i z e r  t r e a t m e n t .  They
(6) conc l uded  t h a t  a p p l i e d  n i t r o g e n  enhanced t he  growth o f  f r u i t s ,  
which c o n t r i b u t e d  t o  i n c r e a s e d  y i e l d s  o f  l a r g e r  s i z e d  f r u i t s  as  a r e ­
s u l t  o f  h i g h e r  n i t r o g e n  t r e a t m e n t s .  They a l s o  s t a t e d  t h a t  60 p e r  cent  
o f  t he  i n c r e a s e  in y i e l d  came from t he  f i r s t  60 l b s / a c  o f  n i t r o g e n  
a p p l i e d .
A l b r e y t s  and Howard (*0 r e c e n t l y  s t u d i e d  t he  e f f e c t  o f  mulching 
and f e r t i l i z a t i o n  on t he  r e s p o ns e  o f  ok r a  and p e p p e r s .  I t  was r e p o r t ­
ed t h a t  t h e  g e r mi na t io n  o f  o k r a  and e a r l y  growth p l u s  s ea s o n a l  marke t ­
a b l e  y i e l d s  o f  both  v e g e t a b l e s  were g r e a t e s t  wi.th t he  f u l l  bed mulch.  
Y i e l d s  were c o n s i s t e n t l y  h i g h e r  w i t h  h i g h e r  f e r t i l i t y  l e v e l s ,  but  
d i f f e r e n c e s  were n o t  u s u a l l y  s i g n i f i c a n t .  I t  was conc luded  from t h i s  
s t udy  t h a t  pepper  and okra  respond t o  moderate  r a t e s  o f  f e r t i l i z e r s .
Sivanappan et_ aj_. (88) made a s t udy  t o  a s s e s s  t h e  d r i p  sys tem 
o f  i r r i g a t i o n  on c rop  pe r formance  o f  o k r a .  T h e i r  f i n d i n g s  showed t h a t  
t he  d r i p  s ys t em y i e l d e d  t he  same amount a t  o n e - s i x t h  t he  w a t e r  t h a t  
was used by t he  fu r row sys tem o f  i r r i g a t i o n .  A l s o ,  t he  e a r l y  y i e l d s ,  
p a r t l y  c o n t r i b u t e d  by i n c r e a s e  in t he  number o f  pods produced  and 
p a r t l y  in i n c r e a s e  In pod s i z e ,  were  s i g n i f i c a n t l y  i n c r e a s e d  by the 
d r i p  sys t em.
Morgan (59) grew Emerald ok r a  t o  a s s e s s  t he  s a l t  t o l e r a n c e  o f  
o k r a .  R e s u l t s  showed t h a t  i n c r e a s i n g  s a l t s  reduced y i e l d s  o f  marke t -
ma rke t ab l e  pods.  Okra i s  c l a s s e d  as a medium s a l t  t o l e r a n t  p l a n t .
Ware and McCollum (108) c l a s s e d  t he  v a r i e t i e s  o f  okra  as dwarf ,  
i n t e r m e d i a t e ,  and t a l l  a c c o rd i n g  t o  p l a n t  h e i g h t .
Thompson and Ke l l y  (98) s a i d  t h a t  c u l t i v a r s  o f  okra  could  be 
c l a s s e d  on the  b a s i s  o f  p l a n t  s i z e ,  pod shape  ( a n g u l a r  o r  r o u n d - s h o r t  
and t h i c k  t o  long and t h i n ) ,  o r  pod c o l o r .  The p l a n t  s i z e  v a r i e s  from 
3'  t o  V  f o r  dwarf  t o  6 '  t o  8'  f o r  t a l l  v a r i e t i e s .  Pod c o l o r  v a r i e s  
from creamy whi t e  t o  da rk  g reen .  Most o f  t he  v a r i e t i e s  t h a t  a r e  p o r -  
u l a r  produce pods which a r e  a n g u l a r  o r  r i d g e d  w h i l e  a few produce 
smooth pods.
Moreau e t  a|_. (58) s t a t e d  t h a t  L o u i s i a n a  Green Velve t  okra
was developed by t he  L o u i s i a n a  S t a t e  U n i v e r s i t y  A g r i c u l t u r a l  E x p e r i ­
ment s t a t i o n  e s p e c i a l l y  f o r  p r o c e s s i n g .  However,  i t  i s  a l s o  no t ed  
t h a t  t h i s  v a r i e t y  has found much f a v o r  w t t h  home and market  g a r d e n e r s .
The p l a n t  h a b i t  o f  Lou i s i ana  Green Ve lv e t  i s  d e s c r i b e d  as  v i g ­
o r o u s ,  t a l l  and b r anch i ng  by Moreau et_ aj_. ( 5 8 ) .  Lo u i s i a na  Green 
Ve lve t  matures  in abou t  60 days and w i l l  p roduce  f r u i t  7" - 8" long 
and 3 /4"  -  1" in d i a m e t e r .  The pods a r e  smooth,  l i g h t  g r e en ,  round,  
and s t r a i g h t .  I t  i s  a l s o  r e p o r t e d  t o  have  an e x c e l l e n t  f l a v o r .  Also 
t he  a u t h o r s  (58) no ted  t h a t  t h i s  type  o f  f r u i t  i s  e s p e c i a l l y  a dap t e d  
f o r  f r e s h  market  bu t  can be used f o r  c ann i ng  o r  f r e e z i n g .
M i l l e r  and Wilson (57) made a s t ud y  o f  p l a n t  h e i g h t  i n v o l v i ng  
seven c r o s s e s .  Both t a l l  and dwarf  ok r a  p l a n t s  were us ed .  They (57) 
concluded t h a t  in e ve r y  c r o s s  t he  Fj p l a n t  h e i g h t  was i n t e r m e d i a t e  
t o  t h a t  o f  the  p a r e n t  used .  However,  in t he  g e n e r a t i o n  each o f  
t he  seven c r o s s e s  f i t t e d  t he  r a t i o  o f  1 : 2 : 1  f o r  t a l l :  i n t e r m e d i a t e :  
dwarf  p l a n t s .  The s e g r e g a t i o n  i n d i c a t e d  a s i n g l e  f a c t o r  d i f f e r e n c e
3 2
between t he  t a l l  and dwarf  p l a n t s .
P e r k i ns  (63) found a h i g h l y  s i g n i f i c a n t  d i f f e r e n c e  in Lou i s i ana  
Green Velve t  p l a n t  h e i g h t  when t h e  p l a n t s  were h a r v e s t e d  f o r  the  
immature pods and when the mature  pods were l e f t  on the  p l a n t  f o r  
seed.  His work on s t a l k  h e i g h t  o f  t h i s  c u l t i v a r  emphas ized t he  
impact t h a t  f r e q u e n t  h a r v e s t s  have on t h e  p l a n t  h e i g h t .  The p l a n t s  
which had been h a r v e s t e d  were 119.60"  as  compared t o  t he  dry h a r v e s t  
seed p l o t s  p l a n t s  be ing  63.93>" a r a t i o  o f  1 .87:1 in f a vo r  o f  t he  im­
mature h a r v e s t .
Kolhe and Chavan (A8) found t h a t  ok r a  p l a n t s  h a r v e s t e d  every  
t h r e e  days f o r  e d i b l e ,  immature pods produced t h r e e  t imes  as many 
pods pe r  p l o t  as p l o t s  l e f t  f o r  s eed  p ur pos es  and two t imes  as  many 
as p l o t s  p i cked  seven t imes and t hen  l e f t  f o r  s eed .  They a l s o  found 
t h a t  t he  h e i g h t  o f  okra  p l a n t s  d i f f e r e d  due t o  h a r v e s t  h a b i t s .  The 
t h r e e  day h a r v e s t  p l a n t s  and t he  seven t imes  h a r v e s t e d  p l a n t s  were 
A9.A6 and 26.05 p e r  cen t  t a  11 er) r e s p e c t i v e l y ^  than  the  p l a n t s  which 
were l e f t  f o r  s e e d .  I t  was a l s o  n o t e d  by t he  a u t h o r s  t h a t  in the  
s t r i c t e s t  s ense  i t  i s  t he  p l a n t  h e i g h t  and no t  the  growth o r  y i e l d  t h a t  
i s  checked by f r u i t  m a t u r a t i o n .  The growth was c on t i n uo u s  bu t  d i v e r t e d  
from t he  h e i g h t  t o  the  developement  o f  f r u i t s  and s e e d s .  Also  i t  was 
observed t h a t  a c l o s e  c o r r e l a t i o n  e x i s t  between t he  number o f  pods 
and the  number o f  i n t e r n o d e s ,  which make up t he  h e i g h t  o f  t h e  p l a n t .
Josh i  e t  a l . (A3) noted t h a t  an i n c r e a s e  e i t h e r  in h e i g h t  o r  in 
number o f  b ranches  o r  in both d i d  n o t  ap pea r  t o  c o n t r i b u t e  s u b s t a n ­
t i a l l y  toward an i n c r e a s e  in y i e l d .  There  was no t  an a s s o c i a t i o n  be ­
tween i n c r e a s e  in h e i g h t  and i n c r e a s e  in number o f  b r a nc he s .  They 
f u r t h e r  s t a t e d  t h a t  an i n c r e as e  in h e i g h t  may be c o n s i d e r e d  impor t an t
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only  i f  t h e r e  i s  a l s o  an i n c r e a s e  in t he  number o f  nodes ,  p a r t i c u ­
l a r l y  t he  f l ower  b e a r i n g  ones .
Padda e t  a l .  _62)  obse r ved-21  okra  c u l t i v a r s  f o r  p l a n t  h e i g h t .
He found t h a t  t he  r a ng e  o f  p l a n t  h e i g h t  was from h O . b  t o  79*3 cm w i t h
62.0  cm as a mean h e i g h t .  I t  was s t a t e d  t h a t  p l a n t  h e i g h t  had a
high h e r i t a b i 1i t y .
Majumder e t  a l . (51) s t a t e d  t h a t  h e r i t a b i l i t y  e s t i m a t e s  were 
found t o  be h i g h e s t  f o r  f r u i t  we igh t  and lowes t  f o r  p l a n t  h e i g h t .
Yie ld  was found t o  be p o s i t i v e l y  c o r r e l a t e d  w i t h  f r u i t  n u m b e r / p l a n t ,  
f r u i t  we igh t ,  l e n g t h / g i r t h  r a t i o  o f  f r u i t  and p l a n t  h e i g h t .  The 
a u t ho rs  (51) s t a t e d  t h a t  p l a n t  h e i g h t  e x h i b i t e d  a high p o s i t i v e  
va lue  as a d i r e c t  c o n t r i b u t o r  t o  y i e l d .
Singh et_ a k  (85) looked a t  s i x  growth p a r ame t e r s  in ok r a  and
found t h a t  only  two c h a r a c t e r i s t i c s  had a s i g n i f i c a n t  p o s i t i v e  p a r ­
t i a l  c o r r e l a t i o n  w i t h  f r u i t  we igh t  and number.  The c h a r a c t e r s  were  
(1) he i gh t  o f  t he  main s h o o t  and (2) numbers o f  l eaves  pe r  p l a n t .
Roy and Chhonkar  (73) s t a t e d  t h a t  a s i g n i f i c a n t  p o s i t i v e  t o t a l  
c o r r e l a t i o n  was o b s e r v e d  between the  number o f  f r u i t s ,  number o f  
shoot s  and h e i g h t  o f  t h e  main s hoo t  on t he  one hand and p l a n t  y i e l d  
on the o t h e r .  A s i g n i f i c a n t  p o s i t i v e  p a r t i a l  c o r r e l a t i o n  was o b s e r v e d  
between the  number o f  f r u i t s  and branches  and t he  f r u i t  y i e l d s .
Richardson (68) r e p o r t e d  on h i s  p r o t o t y p e  okra  h a r v e s t e r .  He 
s t a t e d  t he  problems w i t h  t h e  h a r v e s t e r  as  we l l  as  p l a n t  growth d i f ­
f i c u l t i e s  i nvolved  w i t h  mechanica l  h a r v e s t i n g  o f  ok ra .
He made a p r e l i m i n a r y  s t u d y  and concluded  t h a t  t h e r e  was n o t  a 
s i g n i f i c a n t  r e d u c t i o n  in t o t a l  y i e l d  where t h e  pods were removed and 
the  leaves  l e f t  on and t h e  l e av e s  removed a l ong  w i t h  the  pods .
The s i n g l e  most s e r i o u s  problem in machine h a r v e s t i n g  o f  okra  is  
the  v a r i a t i o n  in p l a n t  h e i g h t .  The machine de s i g ne d  by Richardson i s  
in c o n t a c t  w i t h  f o u r  f o o t  o f  row ( f o u r  p l a n t s  — I 1 a p a r t )  a t  one t i me ;  
thus  t he  h e i g h t  s e t t i n g  o f  t he  c u t t i n g  head must  be a t  t h e  b e s t  l eve l  
f o r  the  a v e r a g e  o f  a l l  p l a n t s  w i t h i n  t he  f ou r  f o o t  c u t t i n g  a r e a .  When 
the  okra  p l a n t s  a r e  no t  un i fo r m,  t he  machine may s t r i p  t he  top  o f  the  
s h o r t e r  p l a n t  t h e re b y  t e r m i n a t i n g  a l l  f u t u r e  growth o f  t he  c e n t e r
s t a l k .  Any f u t u r e  growth would come from l a t e r a l  b r a nc hes  which c a n ­
not  be m e c h a n i c a l l y  h a r v e s t e d .
He (68) r e p o r t e d  t h a t  g e n e r a l l y ,  t h e  t a l l e r  p l a n t s  a r e  b e t t e r ,  
due t o  t h e i r  g r e a t e r  i n t e r n o d e  l e n g t h s .  The i n t e r n o d e  l e n g t h ,  o r  
v e r t i c a l  d i s t a n c e  between p e t i o l e s ,  u s u a l l y  ranges  from l " - 3 "  on 
v a r i e t i e s  grown f o r  commercial  p r o d u c t i o n .  Also  t u r g i d ! t y  o f  t he  
pod stem i s  o f  Impor t ance .  Harves t  o f  t he  pods l a t e r  in the  day ( pa s t
11-12 a . m . )  reduced h a r v e s t  e f f e c t i v e n e s s .
Richardson  (69) s t a t e s  t h a t  t he  s u c c e s s f u l  mechanica l  h a r v e s t i n g  
o f  okra  depends  on t he  p h y s i c a l  c h a r a c t e r s  o f  t he  o k r a  p l a n t  i t s e l f .  
P l a n t  growth  is  a problem wi t h  t h e  i n i t i a l  h a r v e s t  a s  t h e  p l a n t s  
a r e  not  o f  un i form h e i g h t  as  t hey  a r e  on subsequen t  h a r v e s t s .
In t h e  1977 work Richardson (69) s t a t e s  t h a t  t h e  p r o c e s s  o f  c u t ­
t i n g  l e av e s  as we l l  as pods from s t a l k s  has a s t u n t i n g  e f f e c t  on
p l a n t s ,  which has been found t o  produce  s h o r t e r  i n t e r n o d e s  and a
s h o r t e r  p l a n t .  Pods from which t h e  l e a f  i s  removed were found t o  ma­
t u r e  more r a p i d l y  than o t h e r s ,  bu t  w i t h o u t  a c o r r e s p o n d i n g  change in 
s i z e .  Needed c u l t u r a l  p r a c t i c e s  were d i s c u s s e d :
(1) Germina t ion  must  o c c u r  a t  t h e  same t ime  t o  I n s u r e  u n i -  
fo rmin i  t y .
(2) Even spac i ng  o f  p l a n t s  In a l i n e a r  a l i g n m e n t .
(3) P r oper  f e r t i l i z a t i o n .
(A) Avoiding d r ough t  s t r e s s .
When Richardson (69 ) compared f i v e  okra  c u l t i v a r s ,  Lou i s i ana  
Green Ve l ve t  was found t o  be t h e  most  d e s i r a b l e  o v e r a l l  f o r  mechan­
i c a l l y  h a r v e s t i n g  a t  the  p r e s e n t  t i me .  The p l a n t s  were t a l l e r ,  had 
s m a l l e r  nodes ,  and s t a l k s  were s l e n d e r  in t he  h a r v e s t  zone.  Pods 
remained t e n d e r  o v e r  a l onger  p e r i o d  o f  t ime and were e a s i l y  removed 
by t he  c u t t e r .  Thi s  v a r i e t y  was s a i d  t o  p o s se s s  broad l eaves  which 
form a dense  f o l i a g e  canopy and m a i n t a i n s  s t a l k  growth under  mechan­
i ca l  h a r v e s t .  When Lou i s i ana  Green V e l ve t  was compared t o  a l l  o t h e r s  
f o r  f e r t i l i z e r  r e sponses  (bo th  c omp le t e  N-P-K and n i t r o g e n  a l o n e ) ,  
i t  responded by showing an i n c r e a s e  In h e i g h t  a t  the  h e a v i e r  r a t e s .  
However, i t  was no t ed  t h a t  L o u i s i a n a  Green Ve lve t  needs t o  be bred  
to produce a t a l l e r  p l a n t .
MATERIALS AND METHODS
A s tudy  was conducted  to  i n v e s t i g a t e  t h e  f e a s i b i l i t y  o f  us ing  
Lou i s i ana  Green Ve lve t  okra  [Abelmoschus e s c u l e n t u s  (L. )  Moench] as a 
c u l t i v a r  f o r  t he  mechanical  h a r v e s t i n g  o f  o k r a .  Lou i s i ana  Green Velve t  
was chosen as  the  c u l t i v a r  due t o  i t s  t a l l ,  u p r i g h t  growth p a t t e r n  which 
Richardson (68) s t a t e d  was d e s i r a b l e  f o r  machine  h a r v e s t .
The amount and t iming  o f  n i t r o g e n  a p p l i c a t i o n s  and t h e i r  subsquent  
e f f e c t  on p l a n t  growth c h a r a c t e r i s t i c s ,  and y i e l d  o f  pods was o b se r ved .  
Thi s  s tudy  c o n s i s t e d  o f  t h r e e  f i e l d  e x pe r i m e n t s  conducted d u r i ng  the  y e a r s  
1976, 1977, 1978.
A randomized b l oc k  des ign  was employed in f o u r  f e r t i l i z e r  t r e a t m e n t s ,  
each one having two s u b - t r e a t m e n t s  o f  N, p l u s  a no N c o n t r o l ,  f o r  an o v e r ­
a l l  t o t a l  o f  12 t r e a t m e n t s .  Each o f  t he  12 t r e a t m e n t s  were r e p l i c a t e d  s i x  
t  i mes .
Each o f  the  72 p l o t s  c o n s i s t e d  o f  t h r e e  rows 1.5 m a p a r t  and 6.1 m in 
l e n g t h .  P l a n t s  were spaced a t  A.7 cm d i s t a n c e  w i t h i n  the  row. Each r e p l i ­
c a t i o n  was d i v i d e d  by a 1.8 m s p ac in g .  The c e n t e r  row was h a r v e s t e d  f o r  
y i e l d  s t u d i e s  wh i l e  t he  o u t s i d e  rows were gua rd  rows.  Pods were h a r v e s t e d  
twi ce  weekly and w e i gh t s  t aken w i t h i n  two hour s  o f  h a r v e s t .  Ha r ves t i ng  
began each morning a t  7:30 a.m.  In 1976 and 1977 h a r v e s t s  were made over  
a 13 week p e r i o d  (26 h a r v e s t s )  wh i l e  in 1978 h a r v e s t  was f o r  8 weeks only  
(16 h a r v e s t ) .
The f e r t i l i z e r  t r e a t m e n t s  under  c o n s i d e r a t i o n  in a l l  t h r e e  y e a r s  were
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as fo l l ows  in kg / ha :
T r e a t -  p _ N Top Dress ing  App l i ed  At *
ments__________ 2 5 2  51 cm_________ ) 2 k  cm * *
1 . 0 89.6 89 .6 0
2. 0 89 .6 8 9 .6 22.  k
3. 0 89.6 89 . 6 2 2 . k 2 2 . k
k . ****.8 89.6 8 9 .6 0
5. 4**.8 89.6 8 9 .6 2 2 . k
6. M».8 89.6 89 . 6 2 2 . k 2 2 .  *»
7. 89.6 89.6 89 .6 0
8. 89 .6 89.6 89 . 6 2 2 . k
9. 89.6 89.6 89-6 2 2 .  h 2 2 . h
10. 13*» •** 89.6 8 9 . 6 0
11. 13** • A 89.6 8 9 . 6 2 2 . k
12. 13*i. b 89.6 8 9 . 6 2 2 . k 22.*4
*  T6p d r e s s  n i t r o g e n  t r e a t m e n t s  were a p p l i e d  when p l a n t s  
were  51 and 12** cm in h e i g h t .
** The 12** cm top d r e s s i n g  was not  a p p l i e d  in 1978.
F e r t i l i z e r s  were  made up from e l ementa l  s o u r c e s .  Ammonium n i t r a t e  
( 3 ^ ! ) ,  t r i p l e  s up er ph osp ha t e  , and po t a s s ium c h l o r i d e  (60%) were
the so u r c es  o f  f e r t i l i z e r  e l em e n t s .  The f e r t i l i z e r s  were mixed t h e  day 
p r i o r  t o  sowing.  F e r t i l i z e r  f o r  each  6.1 m row was p l a c e d  in a paper  
bag and t he n  p l a ce d  in p l a s t i c  bags and s t o r e d  in a dry room o v e r n i g h t .
F e r t i l i z e r  was d i s t r i b u t e d  by hand in t he  d r i l l  row 15~20 cm deep 
a pp rox i ma t e l y  two weeks p r i o r  t o  p l a n t i n g ,  wh i l e  t h e  N top  d r e s s  was 
a pp l i e d  by hand to  t he  top o f  t he  row.
Seeding  was done wi t h  a P l a n t e r  J r .  us ing  a c o n t i n u o u s  p l a n t i n g  in 
the row. S u b s e q u e n t l y ,  t he  p l a n t s  were t h i nn e d  so t h a t  t hey  wuold s t an d  
A.7 cm a p a r t  w i t h i n  t he  row.
B u t r a l i n  (Amex 820) was a p p l i e d  in 1976 f o r  weed c o n t r o l  w h i l e  
T r e f l an  was used in 1977 and 1978 a t  reccommened r a t e s .  F u r t h e r  weeds
were c o n t r o l e d  by hand hoe in g .  I n s e c t s  in a l l  t h r e e  y e a r s  were c o n t r o l l e d  
by a p p l i c a t i o n s  o f  c a r b a r y l  (Sevin)  d u s t  as  r e q u i r e d .
Recommended c u l t u r a l  p r a t i c e s  were fol lowed in a l l  t h r e e  y e a r s .  





P l a n t  measurements  were made t o  de t e r mine  t he  r e l a t i o n s h i p  between 
a p p l i e d  N and t he  f o l l o w i n g  p l a n t  c h a r a c t e r i s t i c s :
1. To t a l  h e i g h t  o f  t he  okra  p l a n t .  This  measurement  was made t o  
a s s e s s  t he  amount and t i mi ng  o f  N on t o t a l  p l a n t  h e i g h t .  Measure­
ments  were t aken  on t he  f o l l o w i n g  d a t e s ( 1 9 7 6 - 7 / 2 2 ,2 3 )  , (1977” 8/10 ,  
11) ,  (197 8- 8 / 2 2 ,  2 3 ) .
2.  To t a l  number o f  i n t e r n o d e s .  Th i s  measurement  was t aken  in o r d e r  
t o  o b t a i n  i n f o r m a t i o n  on t he  e f f e c t  of  N on t he  number o f  i n t e r ­
nodes  on t he  same d a t e .
3. He ight  o f  t he  f i r s t  pod s e t  from ground l e v e l  ( d r i l l ) .  This  
measurement  was t aken  t o  a s s e s s  t he  N e f f e c t  on u n i f o r m i t y  o f  
t h e  f i  r s t  pod s e t .
A. D i s t a n c e  between nodes ( i n t e r n o d e  l eng th)  from f i r s t  t o  l a s t  pod 
s e t .  Th i s  measurement  was t aken  to  s tudy t h e  N e f f e c t  on i n t e r ­
node e l o n g a t i o n  and u n i f o r m i t y  o f  i n t e r n o d e  l e n g t h .
5 . Number o f  s i d e  b r a n c h e s .  Th i s  was done in o r d e r  t o  s tudy  the  
N e f f e c t  on t he  number o f  s i d e  branches  p roduced .
PROCESSED OKRA
The e f f e c t  of  N on canned ok r a  was unde r t aken  as  a p a r t  o f  t h i s  
p r o j e c t  in 1978 and 1977•
Each o f  t h e  12 t r e a t m e n t s  were p r o ce s s ed  a c c o r d i n g  t o  t he  b r i n e  
method.  The pods were p l a ce d  in p l a s t i c  c o n t a i n e r s  and c ove r ed  wi th  
s i x  pe r  c e n t  b r i n e  w a t e r  a t  k S  d eg r e es  C. Ferment ing was a l l owed  f o r  2k  
ho ur s .  The o k r a  was then  washed,  b l anched  in l i v e  s t ea m,  and cu t  i n t o
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5 cm s e c t i o n s .  At t h a t  t ime cans  were f i l l e d  and covered wi th  a two per  
c en t  b r i n e .  The cans were then e x h a u s t e d ,  s e a l e d ,  and processed  f o r  20 
minutes  a t  115.6 d eg r e es  C. The cans werp s t o r e d  f o r  a pe r i od  of  t ime and 
then a na l ys ed .  Each a n a l y s i s  was per formed us ing  two cans  per  t r e a t m e n t  on 
two a l t e r n a t e  days w i t h  two r e p l i c a t i o n s  each  t ime .  De t e r mi na t ions  were 
made on c o l o r  o f  the  canned o k r a ,  c o l o r  o f  t he  okra  l i q u o r ,  and g e ne r a l  
o v e r a l l  appea rance .  A range  o f  1-10 p o i n t s  was used ,  10 being most s a t i s ­
f a c t o r y  and one the l e a s t  s a t i s f a c t o r y .  A l s o ,  a t  t h i s  t ime f i r mnes s  v a l u e s  
were o b t a ine d  by us ing  an F T  C s h e a r  p r e s s ,  w i t h  r e c o r d e r ,  us ing  a s t a n d ­
a rd  t en  prong s hea r  c e l l .  Fi rmness  was de t e r mined  .by us ing  150 gram samples  
wi t h  four  o b s e r v a t i o n s  pe r  r e p l i c a t i o n .
PER CENT WEIGHT LOSS
The per  cen t  we ig h t  l o s s  s t udy  was conducted  ove r  a l l  t h r e e  y e a r s .  At 
h a r v e s t ,  in 1976, pods o f  a p p r o x i m a t e l y  equal  s i z e  were s e l e c t e d  a t  random 
from each t r e a t m e n t . C a r e  was t aken  to avo id  damage to  t he  pods .  S i x  r e p l i ­
c a t i o n s  from each t r e a t m e n t  c o n s i s t i n g  o f  s i x  pods were s t o r e d  a t  7*2,  15.5* 
and 22.7  degrees  C and 85 p e r  c e n t  r e l a t i v e  humi d i t y .
In 1977 and 1978 s i x  un i f o r m okra  pods from t he  12 t r e a t m e n t s  t e s t e d  
were r e r l i c a t e d  s i x  t imes  and a ga i n  a r r a ng ed  in a randomized b lock  d e s i g n .
All  t r e a tm e n t s  were s t o r e d  a t  15-5 deg rees  C and 22.7  degrees  C and 85 p e r
c en t  r e l a t i v e  humid i ty .
Each t r e a tm e n t  bag was weighed to  o n e - t e n t h  g r a m  each day between
11 a . m . -12 noon f o r  a f i v e  day p e r i o d .
All  da t a  were a na ly z e d  by the  S t a t i s t i c a l  An a ly s i s  System (8) u s i ng  
t h e  IBM System 370 Model 3033 computer .  S t a t i c a l  a n a l y s i s  was used t o  
o b t a i n  t he  a n a l y s i s  o f  v a r i a n c e  from which s i g n i f i c a n t  e f f e c t s  were s u b ­
j e c t e d  to o r thogona l  compar i sons  a c c or d i ng  to  Snedcor  and Cochran(90) .
EXPERIMENTAL RESULTS
The r e s u l t s  o f  a l l  t h r e e  y e a r s  e xp e r i me n t s  w i l l  be p r e s e n t e d  s e p a ­
r a t e l y  due to  c l i m a t i c  v a r i a t i o n s .
The d a t a  were s u b j e c t e d  t o  t h e  S t a t i t i c a l  An a ly s i s  System (8) f o r  
a n a l y s i s .  Ana l ys i s  o f  v a r i a n c e  was conduc t ed  t o  de t e r mine  s i g n i f i c a n c e .  
Where s i g n i f i c a n t  d i f f e r e n c e s  were  no t ed  in t he  da t a  o r t ho go na l  compar­
i sons  were made to  d e t e r m i n e  t h e  s i g n i f i c a n c e  between t r e a t m e n t  means (90)*
Ni t rogen  (N) was a p p l i e d  b e f o r e  s e e d i n g  a t  the  r a t e  o f  no n i t r o g e n ,
44 . 8 ,  8 9 . 6 , and 134.4 k g / h a .  Throughout  a l l  t r e a t m e n t s  anc* were
he ld  c o n s t a n t  a t  8 9 .6  kg /ha  a c c o r d i n g  t o  s o i l  t e s t  recommendat ions .  Each 
o f  the above ment ioned N t r e a t m e n t s  c o n t a i n e d  two a d d i t i o n a l  n i t r o g e n  top 
d re s s  t r e a t me n t s  (NTD) p l u s  a no n i t r o g e n  top d r e s s  t r e a t m e n t .  The n i t r o ­
gen top d r e s s  was a p p l i e d  a t  t he  r a t e  o f  2 2 . 4  and 44 .8  k g / ha .  The 22 . 4  
kg/ha  NTD was a p p l i e d  a t  51 cm o f  p l a n t  h e i g h t .  The 44 . 8  kg/ha  NTD was 
a p p l i e d  in s p l i t  a p p l i c a t i o n s ,  2 2 . 4  kg /ha  a t  51 cm o f  p l a n t  h e i g h t  and 
an a d d i t i o n a l  22 .4  kg /ha  NTD a t  124 cm o f  p l a n t  h e i g h t .
The no n i t r o g e n  p r e p l a n t  t r e a t m e n t  encompassed t he  no n i t r o g e n  t r e a t ­
ment plus  t he  ho NTD t r e a t m e n t .  The second no n i t r o g e n  t r e a t m e n t  i s  i n ­
c luded along wi t h  t h e  2 2 . 4  kg /ha  NTD when p l a n t s  reached 51 cm o f  h e i g h t .
The t h i r d  no n i t r o g e n  t r e a t m e n t  p l u s  t h e  4 4 . 8  kg/ha NTD in s p l i t  a p p l i c a ­
t i o n s  made up t he  r ema i n i ng  p a r t  o f  t he  no n i t r o g e n  p r e p l a n t  t r e a t m e n t .
The 4 4 . 8 ,  89 .6  and 134.4 kg / ha  n i t r o g e n  p r e p l a n t  t r e a t m e n t s  f o l l o w  
t h e  same p r ocedure  as  t h e  no n i t r o g e n  p r e p l a n t  t r e a t m e n t  (Table  1) .
An i n d i v i d u a l  t r e a t m e n t  w i l l  be s p e c i f i e d  as  n i t r o g e n  t r e a t m e n t s
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wi t h  the  s p e c i f i c  NTD i n c lu d e d  (Table  1).
The twelve t r e a t m e n t s  t e s t e d  were r e p l i c a t e d  s i x  t imes  and a r r a n ge d  
in a randomized block d e s i g n .
The f i v e  per  c e n t  l e v e l  o f  s i g n i f i c a n c e  was used t h r oughou t  t h i s  
s t udy  (90 ) .
Ni t rogen p r e p l a n t  t r e a t m e n t s  in 1976 (Table  3 ) r e s u l t e d  in s i g n i f i ­
c an t  d i f f e r e n c e s  in y i e l d  o f  m a r k e t a b l e  okra  pods a t  t h e  end o f  t h r e e  
weeks h a r v e s t .  Ni t rogen  top  d r e s s  and n i t r o g e n  X n i t r o g e n  top d r e s s  i n ­
t e r a c t i o n  were not  s i g n i f i c a n t  f o r  d i f f e r e n c e s  in y i e l d  dur i ng  t h a t  t ime .  
When the  no N p r e p l a n t  t r e a t m e n t  was compared to  t h e  t h r e e  h i g h e r  N r a t e s  
no s i g n i f i c a n t  d i f f e r e n c e s  in y i e l d  were n o t ed .  In making compar i sons  o f  
the  44 .8  kg/ha p r e p l a n t  t r e a t m e n t  a g a i n s t  t he  two h i g h e r  N p r e p l a n t  r a t e s  
a s i g n i f i c a n t l y  h i g he r  ok r a  y i e l d  was found due t o  t h e  44 .8  kg/ha N r a t e .  
When the  89.6  kg/ha was checked a g a i n s t  t he  134.4 kg /ha  t r e a t m e n t ,  s i g n i f i ­
c a n t l y  l a r g e r  d i f f e r e n c e s  were  found due t o  t he  8 9 .6  kg /ha  N p r e p l a n t  r a t e .
V/hen the 13 weeks y i e l d  f o r  1976 (Table  4) was a n a l y z e d ,  N, NTD, and 
N X NTD i n t e r a c t i o n i w e r e  a l l  s i g n i f i c a n t  f o r  d i f f e r e n c e s  in y i e l d  o f  o k r a .  
The no N p r e p l a n t  t r e a t m e n t  p roduced  s i g n i f i c a n t l y  lower  y i e l d s  when com­
pared to  t he  t h r e e  h i g h e r  N p r e p l a n t  r a t e s .  The 4 4 . 8  kg /ha  p r e p l a n t ,  when 
compared to  the  two h i g h e r  N r a t e s ,  a l s o  produced s i g n i f i c a n t l y  lower 
y i e l d s .  No s i g n i f i c a n t  d i f f e r e n c e s  were found between t h e  two h i g h e r  N 
p r e p l a n t  r a t e s .
When the  N was a p p l i e d  as  NTD, r e g a r d l e s s  o f  t h e  p r e p l a n t  f e r t i l i z e r  
t r e a t m e n t ,  i t  provided  r e a l  y i e l d  d i f f e r e n c e s .  In compar ing t he  no NTD 
a g a i n s t  the  two h ig h e r  NTD r a t e s  t h e  no NTD produced  a s i g n i f i c a n t l y  lower 
y i e l d .  However, the  2 2 . 4  k g / h a  NTD t r e a t m e n t  y i e l d  was not  s i g n i f i c a n t l y  
d i f f e r e n t  from the  44 .8  kg / ha  NTD y i e l d .
TABLE 1
Ni t r ogen  F e r t i 1 i z e r  Tr ea tmen t s  (kg /ha)  Ni t rogen
P r ep la n t
N P2°5 k2o NTD
T rea tment
0 89.6 89.6 0 0 - N , 0-NTD No N p r e ­
0 89.6 89.6 22.4 0 - N , 22.4-NTD p l a n t  t r e a t ­
0 89.6 89.6 44.8 0-N,  44.8-NTD ment
44.8 89.6 89.6 0 4 4 . 8 - N ,  0-NTD 4 4 . 8  kg/ha N
44.8 89.6 89.6 22 .4 4 4 . 8 - N ,  22.4-NTD p r e p l a n t
44.8 89.6 89.6 44 .8 4 4 . 8 - N ,  44.8-NTD t r e a tm e n t
89.6 89.6 89.6 0 8 9 . 6 - N , 0-NTD 89 .6  kg/ha N
89.6 89.6 89.6 22 .4 8 9 . 6 -N,  22.4-NTD p r e p l a n t
89.6 89.6 89.6 44.8 8 9 . 6- N,  44.8-NTD t r e a t me n t
134.4 89.6 89.6 0 1 34 . 4-N,  0-NTD 134.4 kg/ha
134.4 89.6 89.6 22.4 1 34 . 4-N,  22.4-NTD N p r e p l a n t
134.4 89.6 89.6 44.8 1 3 4 . 4-N,  44.8-NTD t r e a t m e n t
Ni t rogen  Topdress  
Trea tment s
0 0-NTD 
22.4  2 2 . 4-NTD
44 .8  44.8-NTD
TABLE 2
Ana l ys i s  o f  Soi l  on Which Okra Was Grown
_________ E x t r a c t a b l e  N u t r i e n t s ,  P a r t s  Per  M i l l i o n
Depth P K Ca Hg Na Zn Mn Cu *
T o p s o i 1
6-15 cm 129 105 1^00 383 127 1-90 5 . 2  0.1*0
S u b s o i 1
16-30 cm 105 73 i 860 1*98 103 0.1*2 21 .2  0 .56
Fe pH %
25.1* 6 . 3  0.91





E x t r a c t a b l e  w i t h  DTPA
TABLE 3
T h e  E f f e c t  o f  N i t r o g e n  o n  Y i e l d  o f  O k r a
A f t e r  T h r e e  W e e k s  ( S i x  H a r v e s t s )  1 9 7 6 *
Ni t r ogen  Tr ea t men t s  ..... v ..... _ .3 /. .. » Ni t r ogen  X Ni t r og en  Topdress
.. d n if n Mrn I n t e r a c t i o n  Tr ea t men t s  N i t r oge n  P r e p l a n t






































2 2 . 4
4 4 . 8  
0
22 .4
44 . 8  
0
22 . 4




Ni t rogen  Topdress  




















355 .8  a
449 . 8  a b 
426 . 3  a c d 
322.5  a c e
X = 0 vs 4 4 . 8 ,  8 9 . 6 , 134.4 kg/ha  t r e a t m e n t s  
Y = 44 .8  vs 8 9 . 6 , 134.4 kg/ha  t r e a t m e n t s  
Z = 89.6  vs 134.4 kg /ha  t r e a t m e n t
Within an X, Y o r  Z column,  t r e a t m e n t s  a r e  d e c l a r e d  d i f f e r e n t  by means o f  
o r thogona l  compar i sons  a t  ±  .05 i f  smal l  l e t t e r s  d i f f e r .
N.S.  = Non s i g n i f i c a n t  a t  ±  .05
* Al l  d a t a  p r e s e n t e d  a r e  t r e a t m e n t  means.
TABLE k
T h e  E f f e c t  o f  N i t r o g e n  o n  Y i e l d  o f  O k r a
A f t e r  T h i r t e e n  W e e k s  ( 2 6  H a r v e s t s )  1 9 7 6 -
Ni t r ogen  Trea tment s  . . . .  v ... _ ./. / h  \ N i t r oge n  X Ni t r oge n  Topdres s




k k . 8  
k k .  8 
k k .  8 
89 .6  
89 .6  
89.6  
] 3 k . k  
1 3 k . k  


























I t e r a c t i  r ea t e t :  
(kg/ha)
Ni t r o ge n  Topdress  
Tr ea t men t s  (kg/ha)
0 8 5 0 . 1 ' 
2 2 . A 1001.5
k k . 8  1086.9
0 1280 .8
2 2 . h 1307-7
k k . 8  15A7.7
0 16A2 . 9
2 2 . k 1633-7
k k . 8  1598.3
0 1625 . ^
2 2 . k 17^3.5
k k . 8  15^8.9
V W
0 13^9.8 a
2 2 . k 1421.6 b c
k k . 8  ] k k 5 - k  b c
Tr ea tmen t s  (kg/ha)  
X Y Z 
979-5 a
1378.7 b c
1625.0 b d e
1639-3 b d e
See Table  5
V = 0 vs 2 2 . k ,  kk .8  kg /ha  t r e a t m e n t s  
W = 2 2 . k vs k k . 8  kg /ha  t r e a t m e n t
X = 0 vs k k . 8 ,  89 . 6 , 13^ .^  kg / ha  t r e a t m e n t s
Y = k k . 8  vs 89 . 6 , 13^.^  kg /h a  t r e a t m e n t s  
Z = 89.6  vs 1 3 k . k  kg /ha  t r e a t m e n t
Wi th in  a V, W, X, Y o r  Z column,  t r e a t m e n t s  a r e  d e c l a r e d  d i f f e r e n t  by
means o f  o r thogona l  compar i sons  a t  £  .05 i f  smal l  l e t t e r s  d i f f e r .
N . S .  =  N o n  s i g n i f i c a n t  a t  ±  .0 5
*  A l l  d a t a  p r e s e n t e d  a r e  t r e a t m e n t  m e a n s ,
TABL E 5
N i t r o g en  X Ni t r ogen  Topdr es s  I n t e r a c t i o n  Means f o r  Yie ld  
o f  Okra A f t e r  T h i r t e e n  Weeks (26 H a r v e s t s )  1976
N i t r oge n  P r e p l a n t  N i t r o g e n  Topdress  T r e a t m e n t s  (kg /ha )
( kg /ha )  0 2 2 . A 4 4 . 8
X Y Z  I  Y. Z_ I I I
0 850.1 a 1001.5 a 1086.9 a
4 4 . 8  1280.8 b c 1307-7 b c 1547-7 b c
89-6 1642.9 b d e  1633-7 b d e 1598-3 b e d
134.4 1625-4 b d e  1743-5 b d f  1548.9 b e d
X = 0 vs  4 4 . 8 ,  8 9 . 6 ,  134.4 kg / ha  t r e a t m e n t s  
Y = 4 4 . 8  vs 8 9 . 6 , 134.4 kg / ha  t r e a t m e n t s  
Z = 89 . 6  vs 134.4 kg /ha  t r e a t m e n t
Wi th in  an X, Y o r  Z column t r e a t m e n t s  a r e  d e c l a r e d  d i f f e r e n t  by 
means o f  o r t ho g o n a l  compar i sons  a t  < .05 i f  smal l  l e t t e r s  d i f f e r .
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T AB L E 6
The E f f e c t  o f  N i t r og e n  on Yi e l d  o f  Okra 
A f t e r  Three  Weeks (S i x  Ha rv es t s )  1977*





N i t r o ge n  X Ni t r ogen  Topdres s
I n t e r a c t i o n  Tr ea t men t s  Ni t rogen  P r e p l a n t  
____________ (kg/ha)______________  Tr ea tmen t s  (kg/ha)
X Y Z
0 89.6 89.6 0 443.4  N.S.
0 89.6 89.6 2 2 . 4 567 .5 494.3 a
0 89.6 89.6 4 4 . 8 472.1
44.8  89.6 89.6 0 776.3
44.8  89.6 89.6 2 2 . 4 719.3 835.2  b c
44.  8 89.6 89.6 4 4 . 8 1010.4
89.6  89.6 89.6 0 783.4
89.6  89.6 89.6 22 . 4 938.5 859.0  b c
89.6  89.6 89.6 4 4 . 8 855.1
134.4 89.6 89.6 0 • •850.3
134.4 89.6 89.6 22 .4 961.5 883 .O b c
134.4 89.6 89.6 4 4 . 8 837.1
Ni t rogen  Topdress  







X = 0 vs 44 .8 ,  89 . 6 , 134.4 kg / ha  t r e a t m e n t s  
Y = 44 .8  vs 89 . 6 , 134.4 kg /ha  t r e a t m e n t s  
Z = 89.6  vs 134.4 kg /ha  t r e a t m e n t
Within an X, Y o r  Z column,  t r e a t m e n t s  a r e  d e c l a r e d  d i f f e r e n t  by means 
o f  o r thogona l  compar i sons  a t  1. .05  i f  smal l  l e t t e r s  d i f f e r .
N . S .  =  N o n  s i g n i f i c a n t  a t  . 0 5
*  A i l  d a t a  p r e s e n t e d  a r e  t r e a t m e n t  m e a n s
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TABLE 7
The E f f e c t  o f  Ni t rogen  on Y ie l d  o f  Okra 
A f t e r  T h i r t e e n  Weeks (26 H a r v e s t s )  1977*
Ni t r ogen  T r e a t m e n t s  vn**.3 /. .. \ Ni t rogen  X Ni t r og en  Topdress
o n  v  n MTft I n t e r a c t i o n  T r e a t m e n t s  Ni t rogen  P r e p l a n t  
_  _2_5 _ _ 2 _  _  ____________(kg/ha)______________  Tr ea tmen t s  (kg/ha)
X Y Z
0 8 9 . 6 89 . 6 0 690.6  N.S.
0 89 . 6 89 . 6 2 2 . 4 806.3 743.3 a
0 89 . 6 89 . 6 4 4 . 8 733.0
44.8 89 . 6 8 9 . 6 0 891.0
44.8 89 . 6 89 . 6 2 2 . 4 1039.0 1036.4 b
44.8 89 . 6 89 . 6 4 4 . 8 1179.2
89.6 89 . 6 89 . 6 0 1140.6
89.6 89 .6 89 . 6 22 .4 1361.0 1281.2 b
89.6 89 .6 89 . 6 4 4 . 8 1342.0
134.4 89 . 6 8 9 . 6 0 1141.9
134.4 89 . 6 89 . 6 22 . 4 1362.7 1185.6 b
134.4 89 . 6 89 .6 44 . 8 1052.4
Ni t rogen  Topdr es s
Tr ea tmen t s  1(kg /ha )
0 966.0  N.S.
22 . 4 1142.2
44 . 8 1076.7
X = 0 vs 4 4 . 8 ,  8 9 . 6 , 134.4 kg/ha  t r e a t m e n t s  
Y = 4 4 . 8  vs 8 9 . 6 , 134.4 kg/ha  t r e a t m e n t s  
Z = 89 .6  vs 134.4 kg / ha  t r e a t m e n t
Within an X, Y o r  Z column,  t r e a t m e n t  means a r e  d e c l a r e d  d i f f e r e n t  by 
means o f  o r t h o g o n a l  compar i sons  a t  ^  .05 i f  smal l  l e t t e r s  d i f f e r .
N . S .  =  N o n  s i g n i f i c a n t  a t  £  . 0 5
* A 1 1 d a t a  p r e s e n t e d  a r e  t r e a t m e n t  m e a n s .
TABLE 8
T h e  E f f e c t  o f  N i t r o g e n  o n  Y i e l d  o f  O k r a
A f t e r  T h r e e  W e e k s  ( S i x  H a r v e s t s )  1 9 7 8 *
Ni t rogen Tr ea tmen t s  ... „ _ ,
(k / ha )  Ni t rogen  X Ni t r og e n  Topdress
m p  n  k  n  k i t h  I n t e r a c t i o n  Tr ea tme n t s  Ni t rogen P r e p l a n t
  2 5 2    ( kg/ha)______________  Trea tment s  (kg/ha)
H Z
0 8 9 . 6 8 9 . 6 0 8 1 5 . 1  N.S.
0 8 9 . 6 89.6 2 2 . 4 342 . 1 3 5 5 . 5  a
0 8 9 . 6 8 9 . 6 4 4 . 8 3 4 8 . 8
Mi . 8 8 9 . 6 8 9 . 6 0 6 2 6 . 3
Mi . 8 89.6 89.6 2 2 . 4 5 9 8 . 2 5 9 7 . 9  b c
k k . 8 8 9 . 6 8 9 . 6 4 4 . 8 5 6 9 . 1
8 9 . 6 89.6 8 9 . 6 0 7 1 0 . 7
8 9 . 6 8 9 . 6 89.6 2 2 . 4 6 6 9 . 5 6 9 7 . 0  b e d
8 9 . 6 8 9 . 6 89.6 4 4 . 8 7 1 0 . 7
134 . 4 8 9 . 6 89.6 0 61 3 . 1
134 . 4 8 9 . 6 89.6 2 2 . 4 7 0 1 . 2 6 2 5 . 9  b e d
134 .4 8 9 . 6 8 9 . 6 k k . 8 5 6 3 . 3
Ni t rogen Topdress
Treatments  1(kg/ha)
0 5 8 1 . 4  N.S.
2 2 . 4 5 7 7 - 8
k k . 8 5 4 8 . 0
X = 0 vs k k . 8 ,  89 . 6 , 134.4 kg / ha  t r e a t m e n t s  
Y = k k . 8 vs 8 9 . 6 , 134.4 kg/ha  t r e a t m e n t s  
Z = 89.6  vs .  134.4 kg/ha  t r e a t m e n t
Within an Z, Y o r  Z column,  t r e a t m e n t s  a r e  d e c l a r e d  d i f f e r e n t  by means 
o f  or thogona l  compar i sons  a t  5. .05 i f  smal l  l e t t e r s  d i f f e r .
N . S .  =  No n  s i g n i f i c a n t  a t  <. . 0 5
* A 1 1 d a t a  p r e s e n t e d  a r e  t r e a t m e n t  m e a n s .
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TABLE 9
The E f f e c t  o f  Ni t rogen  on Y i e l d  o f  Okra 
A f t e r  E i gh t  Weeks (16 H a r v e s t s )  1978*
Ni t r o g e n ' T r e a t m e n t s  v ..... _ ./. /. \ Ni t rogen  X Ni t r og en  Topdres s
.. D n i/ n utpi I n t e r a c t i o n  T r e a t m e n t s  Ni t rogen  P r e p l a n t  
_ N _  j y  _NTO ____________(kq/ h a )______________  Tr ea tmen t s  (kq/ha)
0 89.6 89.6 0 720 . 1  N.S.
0 89.6 89.6 2 2 . A 8 2 9 . 5 8 0 2 . 9  a
0 89.6 89.6 AA.8 859 . 1
l i l t .  8 89.6 89.6 0 102A.8
k b . 8 89.6 8 9 . 6 2 2 . A 1169.8 1075 . A b c
b b . 8 89.6 89.6 AA.8 1 0 3 1 . 7
89.6 89.6 89.6 0 1301.6
89.6 89.6 89.6 2 2 . A 121A.3 1275.6  b d
89.6 89.6 89.6 AA.8 1 3 1 1 . 0
I3A.A 8 9 . 6 89.6 0 1 1 7 6 . 2
13A.A 89.6 89.6 2 2 . A 1269.0 1225- 3  b d
13A.A 89.6 89.6 AA.8 1 2 3 0 . 5
Ni t rogen  Topdress  
Trea tment s  (kg/ha)
0 1055-7 N.S,
2 2 .  A 1 1 2 0 . 6
AA.8 1108.1
X = 0 vs  AA.8,  8 9 . 6 , 1 3 4 . A k g / ha  t r e a t m e n t s  
Y = AA.8 vs 8 9 . 6 , 13A.A kg / ha  t r e a t m e n t s  
Z = 89.6  vs  13A.A k g / h a  t r e a t m e n t s
Within  an X, Y o r  Z column,  t r e a t m e n t  means a r e  d e c l a r e d  d i f f e r e n t  by 
means o f  o r thogona l  compar i sons  a t  .05 i f  smal l  l e t t e r s  d i f f e r .
N . S .  =  No n  s i g n i f i c a n t  a t  . 0 5
* A 1 1 d a t a  p r e s e n t e d  a r e  t r e a t m e n t  m e a n s .
The N X NTD i n t e r a c t i o n  t r e a t m e n t  compar isons were made by comparing 
N r a t e s  w i t h i n  the  NTD r a t e s  (Table  5)* When the  no N was compared to  t he  
t h r e e  h i g h e r  N r a t e s  w i t h i n  t he  no NTD a s i g n i f i c a n t l y  lower  y i e l d  was. 
noted due t o  the  no N t r e a t m e n t .  In comparing the  no N a g a i n s t  t h e  t h r e e  
h i g he r  N r a t e s  w i t h i n  t h e  2 2 . A and AA.8 kg/ha NTD t r e a t m e n t s  t h e  no N t r e a t ­
ment produced c o n s i s t e n t l y  lower  y i e l d s  than the  h i g h e r  N r a t e s .  When the  
AA.8 kg/ha N was c o n t r a s t e d  t o  t he  two h i g he r  N r a t e s  w i t h i n  t he  no N and 
2 2 . A kg/ha NTD t r e a t m e n t s  a r e a l  d i f f e r e n c e  in lower y i e l d  was no t ed .  How­
eve r  when t he  same compar i son  was made w i t h i n  the  AA.8 kg /h a  NTD no rea l  
d i f f e r e n c e  was n o t e d .  When t he  8 9 . 6  kg/ha N t r e a t m e n t  was compared o r t h o ­
go na l l y  t o  t he  13A.A kg/ha  N r a t e  t he  only  s i g n i f i c a n t l y  d i f f e r e n t  y i e l d  
da t a  o c c u r r ed  w i t h i n  t he  2 2 . A kg /ha  NTD t r e a t m e n t .  The y i e l d  was s i g n i f i ­
c a n t l y  lower due to  t he  89*6 kg /ha  N t r ea tme n t .
In 1977 t h e  N p r e p l a n t  t r e a t m e n t s  were t he  on ly  ones  t o  e x h i b i t  r ea l  
d i f f e r e n c e s  in t he  o k r a  y i e l d  a t  t he  end o f  the  t h r e e  weeks o f  h a r v e s t  
(Table 6 ) .  Ni t r ogen  and n i t r o g e n  top  d re s s  t r e a t m e n t s  were  non s i g n i f i ­
c an t  f o r  y i e l d .  When the  o r t h o g o n a l  compar isons were made t h e  on l y  s i g n i ­
f i c a n t  d i f f e r e n c e  was found when t he  no N was checked a g a i n s t  t he  t h r e e  
h i g h e r  N r a t e s .  The no N r a t e  produced  a lower y i e l d  t han  t h e  t h r e e  
h i g h e r  N r a t e s  f o r  t he  t h r e e  week p e r io d .
The on ly  s i g n i f i c a n t  e f f e c t  on okra  y i e l d  f o r  t h e  13 week p e r i od  in 
1977 (Table  7) was p r o v i d e d  by t h e  N p r e p l a n t  t r e a t m e n t .  N i t r o g e n  top 
d re s s  and n i t r o g e n  X n i t r o g e n  t o p  d r e s s  i n t e r a c t i o n  t r e a t m e n t s  were non 
s i g n i f i c a n t  f o r  d i f f e r e n c e s .
When t he  no N p r e p l a n t  t r e a t m e n t  was checked a g a i n s t  t h e  t h r e e  h i gh e r  
N p r e p l a n t  r a t e s  t he  no N r a t e  y i e l d e d  s i g n i f i c a n t l y  lower  y i e l d s .  Real 
d i f f e r e n c e s  f o r  lower y i e l d s  were  a l s o  noted f o r  t h e  AA.8 kg /h a  N p r e p l a n t  
r a t e  when i t  was compared t o  t h e  two h i ghe r  N r a t e s .  No d i f f e r e n c e s  were
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d e t e c t e d  between the  89 . 6  and 13^.^  kg/ha  N p r e p l a n t  t r e a t m e n t s  f o r  y i e l d  
a f t e r  13 weeks in 1977*
In 1978 (Table 8) N p r e p l a n t  t r e a t m e n t s  produced rea l  d i f f e r e n c e s  a t  
t h e  end o f  the  f i r s t  t h r e e  weeks o f  h a r v e s t .  N i t r oge n  top d r e s s  and N X 
NTD i n t e r a c t i o n  t r e a t m e n t s  were  non s i g n i f i c a n t  f o r  y i e l d  d i f f e r e n c e s .
When the  no N p r e p l a n t  t r e a t m e n t  was compared a g a i n s t  t he  t h r e e  h i g h e r  
N p r e p l a n t  r a t e s  a s i g n i f i c a n t l y  lower y i e l d  was no ted  f o r  t he  no N t r e a t ­
ment .  No r ea l  d i f f e r e n c e s  were  d e t e c t e d  when t h e  remain ing  o r t h o g o na l  
compar isons  were conduc ted .
In 1978, f o r  t he  e i g h t  week y i e l d ,  (Table  9) t he  N p r e p l a n t  t r e a t ­
ments provided  s i g n i f i c a n t  d i f f e r e n c e s .  The NTD and N X NTD i n t e r a c t i o n
t r e a t m e n t s  were non s i g n i f i c a n t  f o r  d i f f e r e n c e s  a t  t he  end o f  e i g h t  weeks.  
S i g n i f i c a n t l y  lower y i e l d s  were  found due t o  t he  no N p r e p l a n t  t r e a t m e n t  
when compared to  t he  t h r e e  h i g h e r  N r a t e s .  Al so ,  lower p r o d u c t i o n  was 
no ted  f o r  the  k k . 8  kg /ha  r a t e  when compared t o  t he  89.6  and 1 3 k . k  kg /ha  
N p r e p l a n t  r a t e s .  No r e a l  d i f f e r e n c e s  were d e t e c t e d  between the  89.6  and 
13^.^  kg/ha N p r e p l a n t  t r e a t m e n t s .
In 1978 p l a n t  measurements  were t aken  63 days a f t e r  p l a n t i n g .  The 
d a t a  p r e s e n t e d  were t aken  by measur ing  each o f  t h e  v a r i a b l e s  on t h r e e  
randomly s e l e c t e d  p l a n t s  in each  o f  t he  72 p l o t s .  The p l a n t  h e i g h t  and
h e i g h t  o f  t he  f i r s t  pod s e t  were  both  measured t o  t he  n e a r e s t  cm. The
p l a n t  h e i g h t  measurements  were  t aken  from the  top  o f  t h e  d r i l l  t o  t he  
p l a n t  apex.  The f i r s t  pod s e t  was measured from t h e  top  o f  t h e  d r i l l  
t o  t he  base  o f  the  f i r s t  pod s t em a t t a c h m e n t .  The t o t a l  number o f  i n t e r ­
nodes per  p l a n t  was d e t e r m i ne d  by cou n t i n g  a l l  v i s i b l e  i n t e r n o d e s .
I t  i s  shown in (Table  10) t h a t  t he  no N, ^ . 8 ,  89*6 and 13^.** kg /ha  
N p r e p l a n t  t r e a t me n t s  y i e l d e d  a h e i g h t  o f  8 0 . 2 ,  8 8 . 6 ,  81 .6  and 72 .8  cm,
5 3
r e s p e c t i v e l y .  The N p r e p l a n t  t r e a t m e n t s  were found to  produce  s i g n i f i c a n t  
d i f f e r e n c e s  in p l a n t  h e i g h t .  When compar isons  were made between t he  no N 
p r e p l a n t  t r e a t m e n t . a n d  t he  t h r e e  h i gh e r  N p r e p l a n t  r a t e s  no r e a l  d i f f e r ­
ences  were found in p l a n t  h e i g h t .  However, when t he  k k . 8  kg/ha  N p r e p l a n t  
t r e a t m e n t  was checked a g a i n s t  t he  two h igher  N r a t e s  a s i g n i f i c a n t l y  h i g h ­
e r  p l a n t  h e i g h t  was no t ed  f o r  t he  k k . 8  kg/ha t r e a t m e n t .  Al so ,  when the
89 .6  kg /ha  N p r e p l a n t  t r e a t m e n t  was checked a g a i n s t  t he  13^.^ kg/ha t r e a t ­
ment a s i g n i f i c a n t l y  h i g h e r  p l a n t  h e i gh t  was found due t o  the  89.6  kg/ha
N p r e p l a n t  t r e a t m e n t .
The amount o f  p r e p l a n t  N s i g n i f i c a n t l y  a f f e c t e d  d i f f e r e n c e s  in the
h e i g h t  o f  t he  f i r s t  pod s e t  in 1976- Table 10 shows t h a t  t he  four  N p r e ­
p l a n t  t r e a t m e n t s  y i e l d e d  h e i g h t s  o f  35-3,  33-9 ,  29-8  and 27-7 cm. When 
compared o r t h o g o n a l l y  t he  no N p r e p l a n t  t r e a t m e n t  showed a s i g n i f i c a n t l y  
h i g h e r  f i r s t  pod s e t  than t he  t h r e e  h i ghe r  N p r e p l a n t  r a t e s .  The k k . 8  
kg /ha  N p r e p l a n t  t r e a t m e n t  e x h i b i t e d  a s i g n i f i c a n t l y  h i g h e r  f i r s t  pod 
s e t  when compared t o  t he  two h i g h e r  N p r e p l a n t  r a t e s .  However,  t h e r e  
was a non s i g n i f i c a n t  d i f f e r e n c e  f o r  h e i gh t  o f  t h e  f i r s t  pod s e t  when t he
89 .6  kg /ha  N t r e a t m e n t  was compared t o  the  13^*^ kg /ha  t r e a t m e n t .
N i t r o g en  p r e p l a n t  t r e a t m e n t s  were found to  c au se  no r ea l  d i f f e r e n c e s
in t he  t o t a l  number o f  i n t e r n o d e s  p e r  p l a n t  in 1978 (Table  10).
The d a t a  o b t a i n e d  when t he  N was a p p l i e d  as  NTD, no m a t t e r  what t he  
p r e p l a n t  f e r t i l i z e r  t r e a t m e n t ,  proved to be non s i g n i f i c a n t  f o r  d i f f e r ­
ences  in t o t a l  h e i g h t ,  h e i g h t  o f  t he  f i r s t  pod s e t  and t o t a l  number o f
i n t e r n o d e s  p e r  p l a n t  (Table  10) .
No r e a l  d i f f e r e n c e s  were no t ed  in the N X NTD i n t e r a c t i o n  t r e a t ­
ments  f o r  t o t a l  h e i g h t ,  h e i g h t  o f  t he  f i r s t  pod s e t  and t o t a l  number o f  
i n t e r n o d e s  p e r  p l a n t .
In 1977 p l a n t  measurements  were  t aken  7A days a f t e r  s e e d i n g ,  t he  
measurement p rocedures  were  t h e  same as  i n - 1976.  Table  11 shows t h a t  
the no N, k k . 8 ,  89.6  and 13A.A kg /ha  N p r e p l a n t  t r e a t m e n t s  y i e l d e d  p l a n t  
h e i g h t s  o f  1 1 7 • 1 » 153-1 , 1 5 9 - 7  and 155-** c m , r e s p e c t i v e l y .  N i t r oge n  was 
found to  cause  r ea l  d i f f e r e n c e s  in t h e  t o t a l  h e i g h t .  When t he  no N p r e ­
p l a n t  t r e a tme n t  was compared t o  t h e  t h r e e  h i ghe r  N r a t e s  a s i g n i f i c a n t l y  
lower p l a n t  h e i gh t  was found f o r  t h e  no N p r e p l a n t  t r e a t m e n t .  Al l  o t h e r  
N p r e p l a n t  t r e a t m e n t  compar i sons  were non s i g n i f i c a n t .
The amount o f  p r e p l a n t  N s i g n i f i c a n t l y  a f f e c t e d  the  h e i g h t  o f  t he  
f i r s t  pod s e t  in 1977-  T ab l e  11 shows t h a t  the  no N, AA.8 , 89 .6  and 13A.A 
kg/ha r e s u l t e d  in f i r s t  pod s e t  h e i g h t s  o f  36 . 5 , 3 1 - 6 , 33 - 6 , and 31-8  cm, 
r e s p e c t i v e l y .  V/hen compared o r t h o g o n a l l y  the  no N p r e p l a n t  t r e a t m e n t  p r o d ­
uced a s i g n i f i c a n t l y  h i g h e r  f i r s t  pod s e t  than the  t h r e e  h i g h e r  N p r e p l a n t  
r a t e s .  No s i g n i f i c a n t  d i f f e r e n c e s  in h e i g h t  o f  t he  f i r s t  pod s e t  were  
found in t he  compar i sons  o f  t he  t h r e e  h i g h e r  N p r e p l a n t  r a t e s .
Real d i f f e r e n c e s  were  no t ed  due t o  p r e p l a n t  N t r e a t m e n t s  on t he  t o t a l  
number o f  i n t e r n o d e s  p e r  p l a n t  in 1977 (Table  11) .  The no N, AA.8 , 89 .6  
and 13A.A kg/ha  t r e a t m e n t s  y i e l d e d  2 9 . 3 ,  3 ^ - 3 ,  3 6 . 9  and 36 .0  i n t e r n o d e s  
per  p l a n t , r e s p e c t i v e l y .  When the  no N was compared to  the  t h r e e  h i g h e r  N 
p r e p l a n t  t r e a tm e n t s  t he  no N t r e a t m e n t  produced s i g n i f i c a n t l y  l e s s  t o t a l  
number o f  i n t e r n o de s  p e r  p l a n t .  In comparing the  AA.8  kg/ha  N p r e p l a n t  
t r e a t me n t  wi th  the  two h i g h e r  N p r e p l a n t  t r e a t m e n t s  the  AA. 8  kg / ha  t r e a t ­
ment produced a s i g n i f i c a n t l y  lower number o f  i n t e rn o de s  pe r  p l a n t .  No 
r ea l  d i f f e r e n c e  was d e t e c t e d  f o r  number o f  i n t e r no d es  between t he  89 . 6  
and 13A.A kg/ha  N p r e p l a n t  t r e a t m e n t s .
When the  N was a p p l i e d  a s  NTD, no m a t t e r  what  the  p r e p l a n t  f e r t i l i z e r  
t r e a t m e n t ,  t he  d a t a  p roved  t o  be non s i g n i f i c a n t  f o r  d i f f e r e n c e s  in t o t a l
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h e i g h t  and h e i gh t  o f  the  f i r s t  pod s e t .  However,  NTD was found to  cause  
s i g n i f i c a n t  d i f f e r e n c e s  in t he  t o t a l  number o f  i n t e rn o d e s  per  p l a n t .
When the no NTD was compared t o  the  2 2 .  k ahd k k . 8  kg/ha  NTD t r e a t me n t s  
a s i g n i f i c a n t l y  lower number o f  i n t e r no d es  were produced by the  no NTD 
t r e a t m e n t .  The 2 2 . k kg /ha  when compared o r t h o g o n a l l y  t o  t he  k k . 8  
kg/ha  t r e a t me nt  was found t o  be non s i g n i f i c a n t  f o r  d i f f e r e n c e s  in t o t a l  
number o f  i n t e rnodes  pe r  p l a n t .
No real  d i f f e r e n c e s  were  no t ed  in the  N X NTD i n t e r a c t i o n  t r e a t m e n t s  
(Table  11) f o r  t o t a l  h e i g h t ,  h e i g h t  o f  the f i r s t  pod s e t ,  and t o t a l  
number o f  i n t e r nodes  pe r  p l a n t .
In 1978 p l a n t  measurements  were  taken 91 days a f t e r  s ee d i n g .  The 
d a t a  in 1978 fo l l ow the  same p r o c e d u r e  as in 1976 and 1977 wi t h  the  
e x c e p t i o n  t h a t  measurements  were  made on one randomly s e l e c t e d ,  but  u n i ­
form p l a n t  per  p l o t .
In 1978 (Table 12) p r e p l a n t  n i t r o g e n  did not  produce s i g n i f i c a n t  
d i f f e r e n c e s  in t o t a l  p l a n t  h e i g h t  o r  h e i gh t  o f  the  f i r s t  pod s e t .  How­
e v e r ,  the  t o t a l  number o f  i n t e r n o d e s  per  p l a n t  was s i g n i f i c a n t l y  a f f e c ­
t ed  by N p r e p l a n t  t r e a t m e n t s .  When the no N p r e p l a n t  t r e a t me nt  was 
compared a g a i n s t  t he  t h r e e  h i g h e r  N r a t e s  a s i g n i f i c a n t l y  lower number 
o f  i n t e r no d e s  was d e t e c t e d  f o r  t he  no N p r e p l a n t  t r e a t m e n t .  The remain­
ing o r thogona l  compar isons  were  non s i g n i f i c a n t .
When the  N was a p p l i e d  as  NTD, no ma t t e r  what  t he  p r e p l a n t  f e r t ­
i l i z e r  t r e a t m e n t ,  t he  d a t a  p roved  t o  be non s i g n i f i c a n t  f o r  d i f f e r e n c e s  
in t o t a l  h e i g h t ,  h e i gh t  o f  t he  f i r s t  pod s e t  and t o t a l  number o f  i n t e r ­
nodes .
No rea l  d i f f e r e n c e s  were  d e t e c t e d  in the  N X NTD i n t e r a c t i o n  
t r e a t m e n t s  f o r  t o t a l  h e i g h t ,  h e i g h t  o f  the  f i r s t  pod s e t  and t o t a l
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TABLE 10
T h e  E f f e c t  o f  N i t r o g e n  o n  T h r e e  P l a n t
G r o w t h  C h a r a c t e r i s t i c s  o f  O k r a  1 9 7 6 *
Ni t rogen  P r e p l a n t
Trea tment s  (kg/ha)
N P 0 K2 0 NTD T o t a l  P l a n t  He i gh t  (cm)
Hei ght  o f  Fi r s t  
Pod Set  (cm)
Tota l  Number o f  
I n t e r n o d e s / P l a n t
I L L X Y Z
0 89.6  89.6  0
0 8 9 . 6  8 9 . 6  2 2 . k 80 .2 a 3 5 . 3  a 1 2 . 8  N.S.
0 89.6  89.6  AA.8
AA.8 89.6  89.6  0
AA.8 89.6  89.6  2 2 . A 8 8 . 6 a b 3 3 . 9  b c 13.0
AA.8 89.6  89.6  AA.8
89.6  89.6  89.6  0
8 9 . 6  8 9 . 6  8 9 . 6  2 2 . A 8 1 . 6 a b d 2 9 . 8  b d e 13.1
89.6  89.6  89.6  AA.8
13A.A 89.6  89.6  0
13A.A 8 9 . 6  8 9 . 6  2 2 . A 7 2 . 8 a c e 2 7 . 7  b d e 12.  1
13A.A 89.6  89.6  2 2 . A
Ni t rogen  Topdress
Trea tment s  (kg/ha)
0 7 9 - 3 N.S. 3 0 . 9  N.S. 1 2 . 7  N.S.
22 .  A 83 . 6 3 2 . 6 1 2 . 9
AA.8 7 9 . 5 3 1 . 5 1 2 . 7
Ni t rogen  X Ni t rogen  Topdr es s
I n t e r a c t i o n  (kg/ha)
0 8 9 . 6  89.6  0 7 9 - 0 N.S. 3A. 3  N.S. 1 2 . 9  N.S.
0 89 . 6  89.6  2 2 . A 8 2 . 6 3 8 . 2 1 2 . 8
0 89 .6  89.6  AA.8 7 8 . 9 3 3 . A 1 2 . 7
AA.8 89 .6  89.6  0 8 7 . 1 3 1 . 3 1 2 . 6
AA.8 89 .6  89.6  2 2 . A 9 0 . 0 3 5 . A 13 . 2
AA.8 89 .6  89.6  AA.8 8 7 . 9 3A. 9 1 3 . 2
89.6  89.6  89.6  0 7 9 . 1 2 9 . 5 1 3 . 2
89.6  89 .6  89.6  2 2 . A 8 5 . 5 2 9 . 3 13 . 2
89.6  89 .6  89.6  AA.8 80 .2 3 0 . 7 1 3 . 0
13A.A 89.6  89.6  0 7 2 . 0 2 8 . 7 12 . 2
13A.A 8 9 . 6  8 9 . 6  2 2 . A 7 5 . 6 2 7 . A 12 . 6
13A.A 8 9 . 6  8 9 . 6  AA.8 7 0 . 7 2 7 . 1 1 1 . 7
X = 0 vs  AA.8,  8 9 . 6 , 13A.A k g / h a  t r e a t m e n t s  
Y = AA.8 vs  8 9 . 6 , 13A.A k g / h a  t r e a t m e n t s  
Z = 89.6  v s  13A.A k g / h a  t r e a t m e n t
Within  an X, Y o r  Z column,  t r e a t m e n t s  a r e  d e c l a r e d  d i f f e r e n t  by means 
o f  o r t hogona l  compar i sons  a t  ±  .05 i f  smal l  l e t t e r s  d i f f e r .
N . S .  =  N o n  s i g n i f i c a n t  a t  ±  . 0 5
* A 1 1  d a t a  p r e s e n t e d  a r e  t r e a t m e n t  m e a n s .
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TABLE 11
T h e  E f f e c t  o f  N i t r o g e n  o n  T h r e e  P l a n t
G r o w t h  C h a r a c t e r i s t i c s  o f  O k r a  1 9 7 7 *
Ni t r o g e n  P r e p l a n t
Tr ea tmen t s  (k9 / h a ) Tota l  P i a n t  He igh t  o f  F i r s t  To t a l  Number o f
2 5 2   Height  (cm) Pod Se t  (cm) I n t e r n o d e s / P l a n t
n  z H Z H Z
0 89.6  89.6  0
0 89 .6  89.6  22.4 117-1 a 36.5 a 29 .3  a
0 89 .6  89.6 44.8
44.8  89 .6  89.6  0
44.8  89 .6  89.6  22.4 153-1 b c 31.6 b c 34 .3  b c
44 .8  8 9 . 6  89.6  44 .8
89.6  89.6  89.6  0
89.6  89.6  89.6  22.4 159.7 b e d 33.6 b e d 36 . 9  b d e
89.6  89-8  89.8  44.8
134.4 89 .6  89.6  0
134.4 89 .6  89.6  22.4 155.4 b e d 31.8 b e d 36.0  b d e
134.4 89 .6  89.6  44.8
Ni t rogen  Topdress
Tr ea tment s  (kg/ha) V W
0 140.2 N.S. 32 .8 N.S. 32.4 a
22.4 150.5 33-8 34.9  b c
44.8 148.4 33.5 35.0  b c
Ni t rogen  X Ni t rogen  Topdress
I n t e r a c t i o n  (kg/ha)
0 89.6  89.6  0 111.6 36.8 27-3
0 89.6  89.6  22.4 125.7 37-3 32.1
0 89.6  89.6  44.8 114.2 35-5 28.5
44 .8  89.6  89.6  0 146.6 29 . 3 32.7
44.8  89-8  89.6  22 .4 148.4 32.3 33.6
44.8  89.6  89.6  44.8 164.3 33-3 36.5
89.6  89.6  89.6  0 151.0 33.9 33-7
89.6  89 .6  89.6  22.4 164.9 33.2 38.7
89.6  89.6  89.6  44.8 163.2 33 .8 38.3
134.4 89 .6  89.6  0 151.4 31 . 4 36.0
134.4 89.6  89.6  22.4 162.8 32.6 35.4
134.4 89 .6  89.6  44 .8 152.0 31 .3 36.7
V = 0 vs 2 2 . A, 44 .8  kg/ha  t r e a t m e n t s  
W = 22 .4  vs 44 .8  kg/ha  t r e a t m e n t
X = 0 vs 4 4 . 8 ,  89 . 6 ,  134.4 kg /ha  t r e a t m e n t s
Y = 44 .8  vs 89 . 6 , 134.4 kg/ha  t r e a t m e n t s  
Z = 89.6  vs 134.4 kg/ha  t r e a t m e n t
Wi thin  an X, Y o r  Z column,  t r e a t m e n t s  a r e  d e c l a r e d  d i f f e r e n t  by means 
o f  o r t ho g o n a l  compar isons  a t  Zi .05 i f  smal l  l e t t e r s  d i f f e r .
N . S .  =  N o n  s i g n i f i c a n t  a t  1. . 0 5
* A 1 1 d a t a  p r e s e n t e d  a r e  t r e a t m e n t  m e a n s .
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TABLE 12
T h e  E f f e c t  o f  N i t r o g e n  o n  T h r e e  P l a n t
G r o w t h  C h a r a c t e r i s t i c s  o f  O k r a  1 9 7 8 *
Ni t rogen  P r e p l a n t  




0 89.6 89.6 0
0 8 9 . 6 89.6 22 . A
0 89.6 89 .6 AA. 8
AA.8 89.6 89.6 0
AA.8 8 9 . 6 89.6 22 . A
AA.8 8 9 - 6 89.6 AA. 8
8 9 . 6 8 9 . 6 89 .6 0
89.6 8 9 . 6 8 9 . 6 22 . A
89.6 8 9 . 6 89.6 AA. 8
13A.A 89.6 89.6 0
13A.A 8 9 - 6 89.6 22 . A
13A.A 89.6 89.6 AA. 8
To t a l  P l a n t  





Ni t rogen  Topdress  
Trea tment s  (kg/ha)
0





Ni t rogen  X N i t r o g e n  Topdr es s  
I n t e r a c t i o n  (kg / ha )
Height  o f  Fi r s t  
Pod Set  (cm)
32.9 N.S,
32 . 2  
32 . 8  
3 b . 2
33-3 N.S. 
32 . 2  
33.5
To t a l  Number o f  
I n t e r n o d e s / P l a n t
X Y Z
36.3  a
38 .9  b c
1)0.8 b c d




0 89.6 89.6 0 1 8 2 . 5  N.S. 33 - 5  N.S. 3 5 . 0
0 89.6 89.6 2 2 . A 1 8 6 . 7 3 2 . 5 3 7 - 8
0 8 9 . 6 8 9 . 6 AA.8 1 8 8 . 2 3 2 . 8 3 6 . 0
AA.8 8 9 . 6 89.6 0 1 9 6 . 0 3 2 . 7 38.0
AA.8 89.6 89.6 2 2 . A 2 0 5 . 2 3 2 . 2 3 8 . 5
AA.8 89.6 89.6 AA.8 1 9 7 . 8 3 1 . 8 A0.2
89.6 8 9 . 6 8 9 . 6 0 1 9 9 . 8 3 1 . 8 A1.3
89.6 8 9 . 6 89.6 2 2 . A 1 9 5 . 3 3A.0 3 8 . 5
89.6 89.6 8 9 . 6 AA.8 1 9 8 . 3 3 2 . 5 A2.7
13A.A 89.6 89.6 0 1 9 7 . 0 3 5 . 3 3 7 . 0
13A.A 89.6 8 9 . 6 2 2 . A 2 0 1 . 2 3 0 . 2 3 9 . 5
13A.A 89.6 89.6 AA.8 2 0 2 . 5 3 7 . 0 3 9 - 0
N.S,
X = 0 vs AA.8,  8 9 . 6 , 13A.A kg‘/ h a  t r e a t m e n t s  
Y = AA.8 vs 89 . 6 , 13A.A kg /ha  t r e a t m e n t s  
Z = 89.6  vs 13A.A kg / ha  t r e a t m e n t
Within an X, Y o r  Z column,  t r e a t m e n t s  a r e  d e c l a r e d  d i f f e r e n t  by means 
o f  o r t ho g o n a l  compar i sons  a t  1.  .05 i f  smal l  l e t t e r s  d i f f e r .
N . S .  =  N o n  s i g n i f i c a n t  a t  . 0 5
* A 1 1  d a t a  p r e s e n t e d  a r e  t r e a t m e n t  m e a n s .
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number of  i n t e rnodes  p e r  p l a n t .
In 1976 p l a n t  measurement s  were t aken 63 days a f t e r  p l a n t i n g .  The 
in t e r node  l engths  were  measured  t o  the  n e a r e s t  cm. The d i s t a n c e  measured 
fo r  i n t e rnode  l ength  was f rom t h e  base o f  the  pod s tem a t t a chmen t  to 
the  base o f  the  next  pod s t em a t t a c h m e n t .  The amount o f  anc*
a p p l i e d  was he ld  c o n s t a n t  t h r o u g h o u t  the  exper imen t  and was a p p l i e d  p r i o r  
to p l a n t i n g .  However,  t h e  amount  o f  n i t r o g e n  v a r i e d  from no N to  13^-^ 
kg/ha be f o r e  p l a n t i n g  ( Tab le  1) .  Supplemental  n i t r o g e n  was a p p l i e d  to  
some t r e a t me nt s  as  a t op  d r e s s i n g  a t  t he  r a t e  o f  2 2 . k and k k . 8  kg/ha  
which was d i s t r i b u t e d  a t  t h e  r a t e  o f  2 2 . k kh/ha  when p l a n t s  reached 
51 cm o f  h e ig h t  and an a d d i t i o n a l  2 2 . k kg/ha when p l a n t s  reached 12k  
cm of  h e ig h t  in fou r  o f  t h e  twe l ve  t r e a t m e n t s .
Table 13 shows t h a t  t h e  no N p r e p l a n t  t r e a t m e n t  produced an i n t e r ­
node l ength  o f  8.7  cm w h i l e  t h e  k k . 8 ,  89.6  and 1 3 k . k  kg/ha  N p r e p l a n t  
t r ea tme n t s  y i e l d e d  i n t e r n o d e s  l eng t hs  o f  9*1> 8.1 and 7*9 c m , r e s p e c t i ­
ve ly .  Ni t rogen  p r e p l a n t  t r e a t m e n t s  were found t o  cause  s i g n i f i c a n t  d i f f ­
e rences  in t he  i n t e r n o d e  l e n g t h s  f o r  1976. When o r thogona l  compar i sons  
were made of  the  t r e a t m e n t s  i t  was found t h a t  no rea l  d i f f e r e n c e s  e x i s ­
t ed  between the no N p r e p l a n t  t r e a t m e n t  when checked a g a i n s t  the  t h r e e  
h i gh e r  N p r e p l a n t  r a t e s .  However ,  t h e r e  was a s i g n i f i c a n t l y  g r e a t e r  
i n t e rnode  length  p roduced  by t h e  k k . 8  kg/ha  N p r e p l a n t  t r e a t m e n t  when i t  
was t e s t e d  a g a i n s t  t h e  two h i g h e r  N p r e p l a n t  r a t e s .  No r ea l  d i f f e r e n c e s  
in i n t e rnode  l eng ths  r e s u l t e d  from t e s t i n g  the  89 .6  kg/ha  t r e a t m e n t  
a g a i n s t  t he  13^.^ kg /ha  t r e a t m e n t .
Ni t rogen p r e p l a n t  t r e a t m e n t s  were non s i g n i f i c a n t  f o r  d i f f e r e n c e s  
in t he  range and s t a n d a r d  d e v i a t i o n s  o f  i n t e r n o d e  l eng t hs  in 1976 (Table  
13).
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The d a t a  o b t a i n e d  when N was a p p l i e d  as  NTD (Table 13) ,  no m a t t e r  
what  t he  p r e p l a n t  f e r t i l i z e r  t r e a t m e n t ,  p roved t o  be non s i g n i f i c a n t  f o r  
d i f f e r e n c e s  in i n t e r n o d e  l e n g t h s ,  and range  and s t a n d a rd  d e v i a t i o n s  o f  
i n t e r n o d e  l e n g t h s .
A l s o ,  t he  N X NTD i n t e r a c t i o n  t r e a t m e n t s  (Table 13) were non s i g n i ­
f i c a n t  f o r  d i f f e r e n c e s  in i n t e rn od e  l e n g t h s ,  range and s t a n d a r d  d e v i a ­
t i o n s  o f  i n t e r n o d e  l e n g t h s .
The same measurement  p rocedures  were f o l l owed  in 1977 as in 1976. 
However,  t he  d a t a  were  t aken I k  days a f t e r  s e e d i ng .
The N p r e p l a n t  t r e a t m e n t s  were non s i g n i f i c a n t  f o r  d i f f e r e n c e s  in 
i n t e r n o d e  l e n g t h s .  However,  t he  N p r e p l a n t  t r e a t m e n t s  d id r e s u l t  in r ea l  
d i f f e r e n c e s  in t he  range and s t a n d a r d  d e v i a t i o n s  o f  i n t e rnode  l e n g t h s .
When t he  no N p r e p l a n t  t r e a tm e n t  was compared w i t h  the  t h r e e  h i g h e r  N 
p r e p l a n t  r a t e s  a s i g n i f i c a n t l y  na r rower  range  o f  i n t e rnode  l eng t hs  was 
no te d  f o r  t he  no N t r e a t m e n t .  When t he  M . 8  kg /ha  N p r e p l a n t  t r e a t m e n t  
was compared t o  the  two h i g h e r  N p r e p l a n t  t r e a t m e n t  r a t e s  t he  A^.8 kg/ha  
t r e a t m e n t  produced a s i g n i f i c a n t l y  w id e r  r ange  o f  i n t e r node  l e n g t h s .  No 
r e a l  d i f f e r e n c e s  were no t ed  between t he  8 9 . 6  and 13^-^ kg/ha N p r e p l a n t  
r a t e s .
The no N p r e p l a n t  t r e a t m e n t  was checked a g a i n s t  the  t h r e e  h i g h e r  N 
p r e p l a n t  r a t e s  and was found t o  produce  a s i g n i f i c a n t l y  lower s t a n d a r d  
d e v i a t i o n  f o r  i n t e r n o d e  l e n g t h s .  The 4A.8 kg /ha  t r ea tme n t  was checked 
a g a i n s t  t he  two h i g h e r  N p r e p l a n t  t r e a t m e n t s  and was found to  produce  a 
g r e a t e r  s t a n d a r d  d e v i a t i o n  f o r  i n t e r n o d e  l e n g t h s .  No rea l  d i f f e r e n c e s  
were no ted  when t he  89-6 kg/ha  N p r e p l a n t  t r e a t m e n t  was compared t o  t he  
13A.A kg /ha  r a t e  f o r  i n t e r n o d e  l e n g t h s .
When t h e  N was a p p l i e d  as NTD, no m a t t e r  what  the  p r e p l a n t  f e r t i l i ­
z e r  t r e a t m e n t ,  *t proved t o  be non s i g n i f i c a n t  f o r  i n t e r node  l e n g t h s ,  range
and s t an d a rd  d e v i a t i o n s  o f  i n t e r n o d e  l e n g t h s  in 1977-
The N X NTD i n t e r a c t i o n s  were found to  be non s i g n i f i c a n t  
f o r  d i f f e r e n c e s  in l e n g t h ,  range and s t a n d a r d  d e v i a t i o n s  o f  i n t e r n o d e  
l engths  in 1977-
In 1978 (Table  15) n i t r o g e n  p r e p l a n t ,  and n i t r o g e n  top d r e s s  
t r e a tm e n t s  and n i t r o g e n  top d r e s s  i n t e r a c t i o n s  were non s i g n i f i c a n t  f o r  
d i f f e r e n c e s  in l e n g t h ,  range  and sta- ' .uard d e v i a t i o n s  o f  i n t e r n o d e  l e n g t h s .
In 1976 (Table  16) t he  n i t r o g e n  p r e p l a n t ,  n i t r o g e n  top d r e s s  t r e a t ­
ment and n i t r o g e n  X n i t r o g e n  top d r e s s  i n t e r a c t i o n s  were non s i g n i f i c a n t
in t h e i r  e f f e c t  on t h e  number o f  s i d e  b ranches  produced.
In 1977 (Table  17) t he  n i t r o g e n  p r e p l a n t  t r e a t m e n t s  and n i t r o g e n  X
n i t r o g e n  top d r e s s  i n t e r a c t i o n s -  were  not  s i g n i f i c a n t  in t h e i r  e f f e c t  on
the  number o f  s i d e  b r a nc hes  p roduced .  However,  the  NTD had a s i g n i f i c a n t  
e f f e c t  on t he  number o f  b ranches  p roduced .  When the  no NTD t r e a t m e n t  was 
compared w i t h  t he  two h i g h e r  NTD r a t e s ,  t h e r e  was a s i g n i f i c a n t l y  lower 
number o f  b ranches  produced  by t he  no NTD t r e a t m e n t .  No s i g n i f i c a n t  d i f ­
f e r en ce s  were no ted  in the  compar i son o f  t he  22.4  kg/ha t r e a t m e n t  a g a i n s t  
the  44.8 kg/ha  NTD r a t e  in number o f  s i d e  b ranches  produced.
In 1978 (Table  18) t he  n i t r o g e n  p r e p l a n t ,  and n i t r o g e n  top  d r e s s  t r e a t
t r e a t me n t s  and t he  n i t r o g e n  X n i t r o g e n  top  d r e s s  i n t e r a c t i o n s  were  a l l  non 
s i g n i f i c a n t  in t h e i r  e f f e c t  o f  t he  number o f  s i d e  branches  p r oduced .
A s i g n i f i c a n t  c o r r e l a t i o n  was found between the  t o t a l  p l a n t  h e i g h t  
and t o t a l  number o f  i n t e r n o d e s  w i t h  y i e l d  o f  ma rke t ab l e  o k r a  a t  t h e  end 
o f  t h r e e  weeks o f  h a r v e s t i n g  in 1976 (Table  19)- The number o f  s i d e  b r a n ­
ches  was no t  s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  y i e l d  f o r  t he  t h r e e  week p e r -
i od.
The number o f  s i d e  b r a n c h e s ,  t o t a l  h e i g h t  and t o t a l  number o f  i n t e r -
TABLE 1 3
T h e  E f f e c t  o f  N i t r o g e n  o n  t h e  I n t e r n o d e
L e n g t h  o f  O k r a  P l a n t s  1 9 7 6 *
Ni t rogen P r e p l a n t
Treatments  
N P205
( k g / ha )
k2 o NTD





S t a n d a r d  
Devia t  ion
X V Z
0 89.6 8 9 . 6 0
0 8 9 . 6 8 9 . 6 2 2 . A 8 . 7 a 3 . 6  N.S. 1 . 7  N.S.
0 89.6 8 9 . 6 AA.8
AA.8 8 9 . 6 8 9 . 6 0
AA.8 8 9 . 6 8 9 . 6 2 2 . A 9. 1 a b A . 7 2 . 2
AA.8 8 9 . 6 8 9 . 6 AA.8
8 9 . 6 89.6 8 9 . 6 0
8 9 . 6 89.6 8 9 . 6 2 2 .  A 8 . 1 a c d 3 . 8 1 . 8
8 9 . 6 89.6 8 9 . 6 AA.8
13A.A 8 9 . 6 8 9 . 6 0
13A.A 8 9 . 6 8 9 . 6 2 2 .  A 7 - 9 a c d 3 . 0 1 . 5
Ni t rogen Topdress
Treatments  (kg/ha)
0 8 . 5 N.S. 3 . 8  N.S. 1 . 8  N.S.
2 2 . A 8 . 6 3 . 9 1 . 8
AA.8 8 . 3 3 . 6 1 . 7
Ni t rogen X Ni t rogen  Topdr ess
I n t e r a c t i o n ( k g / h a )
0 8 9 . 6 89 . 6 0 8 . 6 N.S. A.A N.S. 2 . 0  N.S.
0 8 9 . 6 8 9 . 6 2 2 .  A 8 . 7 3 . 2 1 . 7
0 8 9 . 6 89 . 6 AA.8 8 . 6 3 . 2 1 . 5
AA.8 89.6 8 9 . 6 0 9 . 6 A . 9 2 . 5
AA.8 89.6 8 9 . 6 2 2 . A 9 . 0 3 - 7 1 . 7
AA.8 8 9 . 6 8 9 . 6 AA.8 8 . 8 5 . A 2 . 3
89.6 89.6 8 9 . 6 0 7 . 6 3 . 3 1 . 6
89.6 8 9 . 6 8 9 . 6 22 .  A 8 . 7 5 . 3 2 . 3
89.6 89.6 8 9 . 6 AA.8 8 . 1 2 . 8 l . A
13A.A 8 9 . 6 8 9 . 6 0 8 . 2 2 . 7 1 . 3
13A.A 8 9 . 6 8 9 . 6 2 2 . A 7 . 9 3 . A 1 . 6
13A.A 8 9 . 6 8 9 . 6 AA.8 7 . 6 3.1 1 . 6
X = 0 vs AA.8,  8 9 . 6 , 13A.A k g / h a  t r e a t m e n t s  
Y = AA.8 vs  89 . 6 , 13A.A k g / h a  t r e a t m e n t s  
Z = 89*6 vs  13A.A k g / h a  t r e a t m e n t
Within an X, Y o r  Z column,  t r e a t m e n t s  a r e  d e c l a r e d  d i f f e r e n t  by means 
o f  or thogona l  compar i sons  a t  ^ . . 0 5  i f  smal l  l e t t e r s  d i f f e r .
N . S .  =  No n  s i g n i f i c a n t  a t  ; S  . 0 5
*  A l l  d a t a  p r e s e n t e d  a r e  t r e a t m e n t  m e a n s .
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TABLE 1 4
T h e  E f f e c t  o f  N i t r o g e n  o n  t h e  I n t e r n o d e
L e n g t h  o f  O k r a  P l a n t s  1 9 7 7 *
Ni t rogen  P r e p l a n t




0 89.6 89.6 0
0 89.6 89-6 22.4
0 89.6 89-6 • 44.8
44.8 89.6 89.6 0
44.8 89.6 89.6 22.4
44.8 89-6 89-6 44.8
89.6 89.6 89-6 0
89.6 89.6 89.6 22.4
89.6 89.6 89.6 44.8
134.4 89.6 89.6 0
134.4 89.6 89-6 22.4
134.4 89.6 89.6 44.8
Ni t r o ge n Topdress
Tr ea tment s  (kg/ha)
0
22.  4 
44 .8
Ni t rogen  X Ni t rogen Topdress
I n t e r a c t i o n (kg/ha)
0 89.6 89.6 0
0 89.6 89.6 22.4
0 89.6 89.6 44.8
44.8 89.6 89.6 0
44.8 89.6 89.6 22.4
44.8 89.6 89.6 44.8
89.6 89.6 89.6 0
89.6 89.6 89.6 22.4
89.6 89.6 89-6 44.8
134.4 89.6 89.6 0
134.4 89.6 89.6 22.4
134.4 89.6 89.6 44.8
In te rn od e
Length Range S t anda rd
(cm) (cm) Dev i a t i on
H Z  X V Z
6 . 6  N.S.  b . k  a 1 . 4 a
6 . 9  6 .2  b e  1.7 b c
6 . 9  5 . 6  b d e  1.5 b d e
6 . 7  5 . 5  b d e 1.6 b d e
6 . 9  N.S.  5 . 3  N.S.  1.5 N.S.
6 . 9  5 . 7  1.6
6 . 6  5 . 3  1.5
6 . 6  N.S.  b .2 N.S.  1.2 N.S.
6 . 7  4 .9  1-5
6 . 6  4 . 2  1.3
6 . 9  6 . 3  1.7
6 . 9  6 . 3  1.8
6 . 8  6.1 1.7
7 . 3  6.1 1.7
6 . 7  6 . 5  1.5
6 . 6  5-2 1.4
6 . 6  4 . 6  1.4
7 .2  6 . 2  1.8
6 . 4  5-8  1.6
X = o vs 4 4 . 8 ,  89 . 6 , 134.4 kg/ha  t r e a t m e n t s  
Y = 44 .8  vs 89 . 6 , 134.4 kg/ha  t r e a t m e n t s  
Z = 89 .6  vs 134.4 kg /ha  t r e a t m e n t
Wi thin  an X, Y o r  Z column,  t r e a t m e n t s  a r e  c o n s i d e r e d  d i f f e r e n t  by means 
o f  o r t h o g o n a l  compar i sons  a t  <_ .05 i f  smal l  l e t t e r s  d i f f e r .
N . S .  =  N o n  s i g n i f i c a n t  a t  <,  . 0 5
*  A l l  d a t a  p r e s e n t e d  a r e  t r e a t m e n t  m e a n s .
TABLE 1 5
T h e  E f f e c t  o f  N i t r o g e n  o n  t h e  I n t e r n o d e
L e n g t h  o f  O k r a  P l a n t s  1 9 7 8 *
Ni t rogen P r e p l a n t









St anda rd  
Devi a t  ion
0 89.6 89.6 0
0 8 9 . 6 89.6 2 2 . A 6 . 3  N.S. 5 . 8  N.S. 1.7 N.S.
0 8 9 . 6 89.6 AA.8
AA.8 8 9 . 6 89.6 0 •
AA.8 8 9 . 6 89.6 2 2 .  A 6 . 5 6 . 8 1 . 9
AA.8 8 9 . 6 89.6 AA.8
8 9- 6 8 9 . 6 89 .6 0
8 9 . 6 8 9 . 6 8 9 . 6 22 .  A 5-9 5 . 7 1 . 7
8 9 . 6 8 9 . 6 89 .6 AA.8
13A.A 8 9 . 6 89.6 0
I3A.A 8 9 . 6 8 9 . 6 22 .  A 6 . 1 5 . 8 1 . 7
13A.A 8 9 . 6 8 9 . 6 AA.8
Ni t rogen Topdress
Treatments  (kg/ha)
0 6 . 2  N.S. 6 . 3  N.S. 1 . 8  N.S.
2 2 . A 6 . A 6 . 0 1 . 7
AA.8 6 . 0 5 . 8 1 . 7
Ni t rogen X Ni t rogen  Topdress
I n t e r a c t i o n (kg/ha)
0 8 9 . 6 89 .6 0 6 . 1  N.S. 5 . 2  N.S. 1 . 5  N.S.
0 8 9 . 6 89.6 22 .  A 6 . 2 5 . 7 1 . 6
0 8 9 . 6 89.6 AA.8 6 . 5 6 . 5 2 . 0
AA.8 8 9 . 6 8 9 . 6 0 6 . 3 6 . 8 1 . 9
AA.8 8 9 . 6 89.6 2 2 . A 7 . 1 6 . 8 2 . 0
AA.8 8 9 . 6 89.6 AA.8 5 - 9 6 . 7 1 . 9
89.6 8 9 . 6 89 .6 0 6 . 2 6 . 7 1 . 9
8 9 . 6 89.6 89.6 2 2 .  A 5 . 9 5 . 5 1 . 6
89.6 8 9 . 6 89.6 AA.8 5 . 5 A . 8 l . A
13A.A 8 9 . 6 8 9 . 6 0 6 . 0 6 . 3 1 . 8
13A.A 89.6 89.6 2 2 . A 6 . 3 5 . 8 1 . 7
13A.A 8 9 . 6 89.6 AA.8 6 . 1 5 . 2 1 . 7
N . S .  =  N o n  s i g n i f i c a n t  a t  f .  . 0 5
*  A l l  d a t a  p r e s e n t e d  a r e  t r e a t m e n t  m e a n s .
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Table  16
The E f f e c t  o f  N i t r o g e n  on the  Number 
o f  S ide  Branches  Produced 1976*
Ni t rogen  Tr ea tment s  . . . .  v ... T ,/. /, \ N i t r o g e n  X Ni t rogen  Topdress
.. d o  i/  r\ M-rr\ I n t e r a c t i o n  Tr ea t men t s  Ni t rogen  P r e p l a n t
N P205 K20 NTD ____________ (kg/ha)______________  Tr ea tmen t s  (kg / ha )
0 89.6 89.6 0 4 . 3
0 89.6 89.6 2 2 . 4 4 .4
0 89.6 89.6 4 4 . 8 4 . 5
44.8 89.6 89.6 0 3 . 7
*1*1.8 89.6 89.6 2 2 . 4 4.2
M . 8 89.6 89.6 4 4 . 8 4 . 7
89.6 89.6 89.6 0 4 .0
89.6 89.6 89.6 2 2 . 4 4.2
89.6 89.6 89.6 4 4 . 8 4 .0
134.4 89.6 89.6 0 4.3
134.4 89.6 89.6 2 2 . 4 2 . 9
134.4 89.6 89.6 4 4 . 8 3.2
N.S.
4 . 4  N.S, 
4 .2  
4.1 
3-5
Ni t rogen  Topdress  
Trea tment s  (kg/ha)
0 *1.1 N.S.
2 2 . 4  3 .9
4.1
N.S. = .Non s i g n i f i c a n t  a t  .S. .05
* All  d a t a  p r e s e n t e d  a r e  t r e a t m e n t  means.
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TABLE 1 7
The E f f e c t  o f  Ni t rogen  on the  Number 
o f  S ide  Branches  Produced 1977*









89 . 6  


































4 4 . 8  
0
2 2 . 4
44 . 8  
0
2 2 . 4
4 4 . 8  
0
22 . 4
4 4 . 8
Ni t rogen Topdress  
Trea tment s  (kg/ha)
0
2 2 . 4
4 4 . 8
Ni t r ogen  X Ni t rogen  Topdress  









4 . 9  
4 . 8




4 . 3  a 
4 . 9  b c 
4 . 5  b c
Ni t r ogen  P r e p l a n t  
T r ea tme n t s  (kg/ha)




V = 0 vs 2 2 . 4 ,  4 4 . 8  kg /h a  t r e a t m e n t s  
W = 22 . 4  vs 44 . 8  k g / h a  t r e a t m e n t
Within a V o r  W column,  t r e a t m e n t s  a r e  d e c l a r e d  d i f f e r e n t  by means o f
o r t hogona l  compar i sons  a t  £  .05 i f  smal l  l e t t e r s  d i f f e r .
N.S. = Non s i g n i f i c a n t  a t  <_ .05
* All  d a t a  p r e s e n t e d  a r e  t r e a t m e n t  means.
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TABLE 18
The E f f e c t  o f  N i t r og e n  on the  Number 
o f  Side Branches  Produced 1978*
Ni t r oge n  Tr ea t men t s  
(kg /ha )
N P2°5 k2o NTD
Ni t r oge n  X Ni t r o ge n  Topdress  
I n t e r a c t i o n  Trea tment s  
____________(kg /ha)_____________
Ni t r og en  P r e p l a n t  
Tr ea tme n t s  (kg/ha)
0 89.6 89.6 0 4 . 7  N.S.
0 89.6 89.6 22.4 4 .7 4.1
0 89 .6 89.6 44 .8 3-0
44.8  89 .6 89.6 0 4 . 2
44.8  89 .6 89.6 22.4 4 .0 3 . 9
44 .8  89.6 89.6 44 .8 3-5
89.6  89.6 89.6 0 3 . 7
89.6  89.6 89.6 22.4 3 . 2 3 . 4
89.6  89 .6 89.6 44.8 3-5
134.4 89.6 89.6 0 3.5
13*1.** 89.6 89.6 22.4 3 . 7 3 .2
134.4 89.6 89.6 44.8 2 . 5
N i t r o g e n  T o p d r e s s
T r e a t m e n t s  1( k g / h a )
0 4 . 0
22.4 3-9
44.8 4.1
N.S. = Non s i g n i f i c a n t  a t  .05
* All  d a t a  p r e s e n t e d  a r e  t r e a t m e n t  means.
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TABLE 19
The R e l a t i o n s h i p  Between Number o f  Side Br anches ,  To t a l  H e i gh t ,  
and To t a l  Number o f  I n t e rnode s  With Yi e l d  A f t e r  Three  Weeks
Ha rv es t s  and Fina l  Harves t
1976 3 week y i e l d  w i t h  number o f  s ide  b r a nc hes  
3 week y i e l d  w i t h  t o t a l  h e i gh t  
3 week y i e l d  w i t h  t o t a l  number o f  i n t e r n o d e s
r va iue
- . 0 3 4  N.S.  
. 669* 
.372*
13 week y i e l d  wi t h  number o f  s i d e  b r anches
13 week y i e l d  wi t h  t o t a l  h e ig h t
13 week y i e l d  w i t h  t o t a l  number o f  i n t e r n o d e s
.066 N.S.  
- . 0 3 0  N.S.  
- . 0 2 3  N.S.
1977 3 week y i e l d  w i t h  number o f  s i de  b ranches  
3 week y i e l d  w i t h  t o t a l  h e i gh t  
3 week y i e l d  w i t h  t o t a l  number o f  i n t e r n o d e s
- . 091  N.S.
• 639*
• A 77*
13 week y i e l d  wi th  number o f  s i d e  b r anches
13 week y i e l d  w i t h  t o t a l  h e i gh t




1978 3 week y i e l d  wi t h  number o f  s ide  b ranches  
3 week y i e l d  wi t h  t o t a l  h e i gh t  
3 week y i e l d  wi t h  t o t a l  number o f  i n t e r n o d e s
.063 N.S.  
• 353* 
.423*
8 week y i e l d  wi t h  number o f  s i d e  b ranches  
8 week y i e l d  wi t h  t o t a l  h e ig h t  
8 week y i e l d  w i t h  t o t a l  number o f  i n t e r n o d e s




"Signi  f i  c an t  a t  ±  .05
N.S. = Non s i g n i f i c a n t  a t  < .05
nodes was no t  s i g n i f i c a n t l y  c o r r e l a t e d  wi t h  the  13 week y i e l d  o f  okra  in
1976 (Table 19) .
In 1977 (Table  19) the  t o t a l  h e i g h t  and t o t a l  number o f  i n t e r n o d e s  
were s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  t he  t h r e e  week y i e l d  o f  o k r a .
The number o f  s i d e  b r a nc he s ,  t o t a l  h e i g h t ,  and t o t a l  number o f  i n t e r ­
nodes were s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  t he  13 week y i e l d  o f  o k r a  in
1977 (Table 19).
In 1978 (Table  19) t he  t o t a l  h e i g h t  and t o t a l  number o f  i n t e r n o d e s  
were s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  m a r ke t ab l e  okra  y i e l d  a t  b o t h  t he  
t h r e e  and t h i r t e e n  week p e r i o d  o f  h a r v e s t .
In 1976 and 1977 Lou i s i ana  Green Velvet  okra  was h a r v e s t e d  f rom each 
of  12 n i t r o g e n  t r e a t m e n t s  (Table 1) f o r  canning .  P r oces s i ng  was done 
according  to  t h e  f e r m e n t a t i o n  method o f  p r o c e s s i n g  okra .  Trimmed pods 
were fermented o v e r n i g h t  in a s i x  pe r  c en t  Ua Cl s o l u t i o n .  The o k r a  was 
d iv ided  i n t o  two r e p l i c a t i o n s  f o r  each t r e a t m e n t  p r i o r  to  t he  f e r m e n t a ­
t i o n  p r o c e s s .  Ename l ed - 1ined 303 X ^06 cans  were f i l l e d  wi t h  c u t  okra  
(1.3  cm), cover ed  w i t h  hot  two per  c e n t  b r i n e  s o l u t i o n ,  e x h a u s t e d  u n t i l  
c e n t e r  can t e m p e r a t u r e  reached 82 .2  degrees  C s ea l e d  and r e t o r t e d  a t
115.6 degrees  C f o r  20 minutes  and c oo led .  A f t e r  p r o c e s s i n g ,  t h e  cans  
were s t o r e d  under  normal  c o n d i t i o n s  a t  room t empe ra t ure  f o r  5 months .
For panel  e v a l u a t i o n  two cans  from each t r e a t me n t  w i t h i n  each  r e p l i ­
c a t i o n  were randomly s e l e c t e d  and d i s p l a y e d  in aluminum p i e  p a n s .  The 
canned okra  was e v a l u a t e d  f o r  pod c o l o r  (y e l l ow- 1 ,  g r e e n - 1 0 ) ,  l i q u o r  c o l o r  
( da rk -1 ,  c l e a r - 1 0 )  and gene r a l  app ea ra nce  ( w or s t - 1 ,  b e s t - 10 )  by a t en  to  
twelve member p a n e l .  Th i s  p rocedure  was r e p e a t e d  two days l a t e r ,  a g a i n  
fo l l owi ng  the  same p r o c e d u r e .  E v a l u a t i o n  was c a r r i e d  ou t  under  f l o r e s c e n t  
l i g h t s  wi t h  n a t u r a l  l i g h t  coming in from windows nearby.
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In 1976 (Table 20) t he  n i t r o g e n  p r e p l a n t  t r e a t m e n t  produced s i g n i f i ­
cant  d i f f e r e n c e s  in pod c o l o r ,  l i q u o r  c o l o r  and g ene r a l  a p p e a r a n ce .  When 
the  no N p r e p l a n t  t r e a t m e n t  was checked a g a i n s t  t he  t h r e e  h i g h e r  N r a t e s  
i t  was found t h a t  t he  no N p r e p l a n t  t r e a t m e n t  produced a s i g n i f i c a n t l y  
l e s s  d e s i r a b l e  pod c o l o r  v a l u e .  Al so ,  t he  44 .8  kg/ha  p r e p l a n t  t r e a t m e n t  
y i e l d e d  a s i g n i f i c a n t l y  i n f e r i o r  pod c o l o r  than t he  two h i g h e r  N p r e ­
p l a n t  t r e a t m e n t s .  However,  t h e r e  were no s i g n i f i c a n t  d i f f e r e n c e s  in pod 
c o l o r  noted  between t he  89 .6  and 134.4 kg/ha  N p r e p l a n t  t r e a t m e n t s .
When the  l i q u o r  c o l o r  was ana l yzed  (Table  20) t he  no N p r e p l a n t  
t r e a t me nt  was found t o  have a l e s s  d e s i r a b l e  l i q u o r  c o l o r  v a l ue  than  
the  t h r e e  h ig h e r  N p r e p l a n t  t r e a t m e n t s  when o r thogona l  compar i sons  were  
made. Also ,  the  4 4 . 8  kg /h a  N p r e p l a n t  t r e a t m e n t  when compared t o  t h e  two 
h ighe r  N p r e p l a n t  r a t e s  was found t o  produce  a l e s s  d e s i r a b l e  l i q u o r  c o l o r  
than the  two h i g h e r  N r a t e s .  When t he  89-6 kg/ha  N p r e p l a n t  t r e a t m e n t  was 
checked a g a i n s t  t he  134.4 kg/ha  N p r e p l a n t  t r e a t m e n t  i t  ag a i n  was no t ed  
t h a t  the lower N p r e p l a n t  r a t e  produced a s i g n i f i c a n t l y  i n f e r i o r  l i q u o r  
co 1 o r va 1 u e .
In a na ly z in g  t h e  g e n e r a l  appea rance  va l ues  (Table 20) t he  no N p r e ­
p l a n t  t r e a t m e n t  was found t o  have a s i g n i f i c a n t l y  u n d e s i r a b l e  g e ne r a l  
appearance  when compared t o  t he  t h r e e  h i g h e r  N p r e p l a n t  r a t e s .  The 4 4 . 8  
kg/ha N p r e p l a n t  t r e a t m e n t ,  when compared t o  t he  two h i g h e r  N p r e p l a n t  
r a t e s ,  was a l s o  found t o  produce  a r ea l  d i f f e r e n c e  f o r  i n f e r i o r  g e n e r a l  
appearance  v a l u e s .  The two h i g h e r  N p r e p l a n t  r a t e s  d id  not  r e s u l t  in 
s i g n i f i c a n t  d i f f e r e n c e s  in g e ne r a l  appea rance  v a l u e s .
Ni t rogen  top d r e s s  was not  s i g n i f i c a n t  f o r  d i f f e r e n c e s  in pod c o l o r ,  
l i q u o r  c o l o r  o r  g e n e r a l  appea r ance  va lu es  (Table  20) .
The n i t r o g e n  X n i t r o g e n  top d r e s s  i n t e r a c t i o n  t r e a t m e n t s  (Table  20)
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were s i g n i f i c a n t  f o r  d i f f e r e n c e s  in pod c o l o r  and l i q u o r  c o l o r  but  no 
s i g n i f i c a n t  d i f f e r e n c e s  were  n o t e d  in g e ne r a l  appea r ance  v a lu e s .  The no 
N, 44 . 8 ,  89.6  and 134.4 kg /ha  N p r e p l a n t  t r e a t m e n t s  were compared 
o r t h o g o n a l l y  w i t h i n  t he  t h r e e  n i t r o g e n  top d r e s s  t r e a t m e n t s .  When t he  
no N p r e p l a n t  t r e a t m e n t  was compared to  t he  t h r e e  h i g h e r  N p r e p l a n t  r a t e s  
w i t h i n  the  no NTD t r e a t m e n t  f o r  pod c o l o r  (Table  21) t he  no N p r e p l a n t  
t r e a t m e n t  y i e l d e d  a s i g n i f i c a n t l y  p oo r e r  pod c o l o r  v a lu e .  In comparing 
the  44.8 kg/ha N p r e p l a n t  t r e a t m e n t  wi th  the  two h i g h e r  N p r e p l a n t  r a t e s  
w i t h i n  the  no NTD t r e a t m e n t  a s i g n i f i c a n t l y  i n f e r i o r  pod c o l o r  was no t ed  
due to  t he  lower N r a t e .  However,  no rea l  d i f f e r e n c e  were found when a l l  
o t h e r  or thogonal  compar i sons  were made w i t h i n  t he  remaining NTD t r e a t ­
ments (Table 21) .
When the no N p r e p l a n t  t r e a t m e n t  was compared a g a i n s t  the  t h r e e  
h i g h e r  N p r e p l a n t  r a t e s  w i t h i n  t he  no NTD t r e a t m e n t  f o r  l i q u o r  c o l o r  
va l ues  (Table 22) t he  no N p r e p l a n t  t r e a t m e n t  y i e l d e d  a s i g n i f i c a n t l y  
i n f e r i o r  l i q u o r  c o l o r  v a l u e . .  In checking  the  no N p r e p l a n t  t r e a t m e n t  
a g a i n s t  t he  t h r e e  h i g h e r  N p r e p l a n t  r a t e s  w i t h i n  t he  2 2 . A kg/ha NTD 
t r e a t me n t  the  no N p r e p l a n t  t r e a t m e n t  y i e l d e d  a s i g n i f i c a n t l y  p o o r e r  
l i q u o r  c o l o r  v a l ue .  However,  when t he  no N p r e p l a n t  t r e a t me n t  was 
compared wi th  the  t h r e e  h i g h e r  N p r e p l a n t  r a t e s  w i t h i n  t he  44.8  kg/ha  
NTD t r ea tme n t  no r ea l  d i f f e r e n c e s  were noted in t he  l i q u o r  c o l o r  v a l u es  • 
due to  t he  varying N r a t e s .
When the  44 .8  kg/ha  N p r e p l a n t  t r e a t m e n t  r a t e  was compared to t he  
two h i g h e r  N p r e p l a n t  r a t e s  w i t h i n  the  no NTD t r e a t m e n t  a r ea l  d i f f e r ­
ence  was d e t e c t e d  in t he  l e s s  d e s i r a b l e  l i q u o r  c o l o r  va lue  due to  t he
4 4 . 8  kg/ha N p r e p l a n t  t r e a t m e n t .  When the  same compar i sons  were made 
w i t h i n  the  22.4  and 4 4 . 8  kg / h a  NTD t r e a t m e n t s  s i g n i f i c a n t l y  i n f e r i o r
TABLE 2 0
T h e  E f f e c t  o f  N i t r o g e n  o n
t h e  A p p e a r a n c e  o f  C a n n e d  O k r a  1 9 7 6 * * *
N i t r o g e n  P r e p l a n t
Trea tment s (kg/ha) General
N P2°5 k2°
NTD Pod Color L i q u o r  Color Appearance
X V Z H Z H Z
0 89.6 89.6 0
0 89.6 89.6 22 . 4 6 . 6  a 6 . 5  a 6 . 8  a
0 89.6 89.6 44.8
44 . 8 89.6 89.6 0
44.  8 89.6 89.6 22 .4 6 . 8  b c 6 . 7  b c 6 . 8  b c
44 .8 89.6 89.6 4 4 . 8
89 .6 89.6 89.6 0
89 .6 89.6 89.6 22 .4 7.1 b d e 7 . 0  b d e 7 .2  b d e
89 .6 89.6 89.6 44.8
134.4 89.6 89.6 0
134.4 89.6 89.6 22 .4 7 .2  b d e 7-3  b d f 7 . 4  b d e
134.4 89.6 89.6 44.8
N i t r o g en  Topdress
Tr ea tme n t s  (kg/ha)
0 6 . 8  N.S. 6 . 8  N.S. 7 .0  N.S.
22 .4 6 . 9 6 . 9 7 .0
44 .8 7 .0 6 . 9 7.1
Ni t r oge n  X Ni t rogen Topdress
I n t e r a c t i o n  (kg /ha )
0 89.6 89.6 0 6 .2* 6.  2** 6 . 4  N.S.
0 89.6 89.6 22 .4 6 . 8 6 . 4 6 . 8
0 89.6 89.6 44.8 7 .0 6 . 9  • 7 . 3
4 4 . 8 89.6 89.6 0 6 . 7 6 . 7 6 . 7
4 4 . 8 89.6 89.6 22 .4 6 . 9 6 . 9 7 . 0
4 4 . 8 89.6 89.6 44 .8 6 . 9 6 . 5 6 . 7
89.6 89.6 89.6 0 7 .3 6 . 9 7.2
89.6 89.6 89.6 22 .4 7.1 7 . 3 7.2
89 .6 89.6 89.6 4 4 . 8 6 . 9 6 . 9 7.1
134.4 89.6 89.6 0 7.3 7-5 7 . 7
134.4 89.6 89.6 22 .4 7 . 0 7 . 2 7.1
134.4 89.6 89.6 44 .8 7.2 7 . 2 7 .5
*See Tab l e  21 
**See Table  22
X = 0 vs 4 4 . 8 ,  8 9 . 6 ,  134.4 kg /ha  t r e a t m e n t s  
Y = i| i | . 8  vs 8 9 . 6 , 134.4 kg / ha  t r e a t m e n t s  
Z = 89.6  vs 134.4 kg / ha  t r e a t m e n t
Wi t h i n  an X, Y o r  Z column,  t r e a t m e n t s  a r e  d e c l a r e d  d i f f e r e n t  by means 
o f  o r t ho g on a l  compar i sons  a t  £ . 0 5  i f  smal l  l e t t e r s  d i f f e r .
N . S .  =  N o n  s i g n i f i c a n t  a t  £ . 0 5
* * *  A l l  d a t a  p r e s e n t e d  a r e  t r e a t m e n t  m e a n s .
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TABLE 21
N i t r o g e n  X Ni t r ogen  Topdress  I n t e r a c t i o n  
Means f o r  Pod Color  o f  Canned Okra 1976
Ni t rogen  Topdress
P r e p l a n t  N i t r o g e n  _________ Tr ea t men t s  (kg/ha)______
(k g / h a )  0 2 2 . A b b . 8
H Z
0 6 .2  a 6 . 8  N.S.  7-0 N.S.
b b .  8 6 . 7  b c 6 . 9 6 . 9
89 .6 7-3 b d e 7.1 6 . 9
13 b . b 7 . 3  b d e 7 .0 7.2
X = 0 vs 4A.8 , ' 8 9 . 6 , 13A.A kg/ha  t r e a t m e n t s  
Y = b b . 8  vs 8 9 . 6 , 13^.^  kg/ha  t r e a t m e n t s  
Z = 89 .6  vs 13b . b  kg /ha  t r e a t m e n t
Within an X, Y o r  Z column,  t r e a t m e n t s  a r e  d e c l a r e d  d i f ­
f e r e n t  by means o f  o r t ho g on a l  compar i sons  a t  <_ .05 i f  
smal l  l e t t e r s  d i f f e r .
N . S .  =  N o n  s i g n i f i c a n t  a t  < . 0 5
TABLE 2 2
N i t r oge n  X Ni t r ogen  Topdress  I n t e r a c t i o n  
Means f o r  Liquor  Color  o f  Canned Okra 1976
P r e p l a n t  Ni t r ogen  
(kg/ha)______
Ni t rogen  Topdress  
Trea tment s  (kg/ha)
0 22. 4 4 4 . 8
0







X Y Z 
a
b c 









b d e 
b d e
H Z
6 . 9  a 
6 . 5  a b
6 . 9  a c d 
7 . 2  a c d
X = 0 vs 4 4 . 8 ,  89 . 6 , 134.4 kg /ha  t r e a t me n t s  
Y = 44 .8  vs 89-6 ,  134.4 kg /ha  t r e a t m e n t s  
Z = 89 .6  vs 134.4 kg /ha  t r e a t m e n t
Within  an X, Y o r  Z column,  t r e a t m e n t s  a r e  d e c l a r e d  d i f ­
f e r e n t  by means o f  o r t h o g o n a l  compar i sons  a t  <_ .05 i f  
small  l e t t e r s  d i f f e r .
N . S .  =  N o n  s i g n i f i c a n t  a t  . 0 5
TABLE 2 3
T h e  E f f e c t  o f  N i t r o g e n  o n
t h e  A p p e a  r a n e e  o f  C a n n e d  O k r a  1 9 7 7 *
Ni  t r o g e n  P r e p l a n t
Treatments (kg /ha ) Genera 1
N P2°5 k2o NTD Pod Color Liquor  Color Appearance
X. Y Z X Y 2
0 89.6 89.6 0
0 89.6 89.6 2 2 . 4 6 . 8  N.S. 4 . 5  a 5 . 4  a
0 89.6 89.6 4 4 . 8
44.8 89.6 89.6 0
44.8 89.6 89.6 2 2 . 4 6 .3 5 . 2  b c 6 .2  b c
44.8 89.6 89.6 4 4 . 8
89.6 89.6 89.6 0
89.6 89.6 89.6 2 2 . 4 6.1 5 . 7  b c d 6 .4  b e d
89.6 89.6 89.6 4 4 . 8
134.4 89.6 89.6 0
134. 4 89.6 89.6 2 2 . 4 6 . 4 4 . 8  b e e 6.1 b e d
134.4 89.6 89.6 4 4 . 8
Ni t rogen  Topdress
Treatments  (kg/ha)
0 6 . 3  N.S. 5 . 3  N.S. 6 . 0  N.S.
22 . 4 6 . 5 5 . 0 6.1
4 4 . 8 6 .4 4 . 9 6 .0
Ni t rogen X Ni t rogen Topdr es s
I n t e r a c t i o n  (kg / ha )
0 89.6 89.6 0 6 .7  N.S. 4 . 6  N.S. 5.2  N.S.
0 89.6 89.6 22 . 4 6 . 8 4 . 3 5.6
0 89.6 89.6 4 4 . 8 6 . 8 4 . 7 5-6
44.8 89.6 89.6 0 6.1 5-7 6.3
44.8 89.6 89.6 2 2 . 4 6 . 5 5-2 6.3
44.8 89.6 89.6 4 4 . 8 6 . 3 4 . 9 6.1
89.6 89.6 89.6 0 6.2 5 .6 6.1
89.6 89.6 89.6 2 2 . 4 6.1 6 . 0 6 .6
89.6 89.6 89.6 44 . 8 6 . 0 5 . 6 6 . 4
134.4 89.6 89.6 0 6.1 5 .5 6 . 4
134.4 89.6 89.6 22 . 4 6.5 4.6 6.1
134.4 89.6 89.6 4 4 . 8 6 . 6 4.3 5 . 8
X = 0 vs 44 .8 , 8 9 . 6 , • 134.4  kg / ha  t r e a t m e n t s
Y = 44.8 vs 89 . 6 , 134.4 kg /ha t r e a t m e n t s
Z = 89.6  vs 134.4 k g / h a  t r e a t m e n t
Within  an X, Y o r  Z column,  t r e a t m e n t s  a r e  d e c l a r e d  d i f f e r e n t  by means 
o f  or thogona l  compar i sons  a t  1. .05 i f  smal l  l e t t e r s  d i f f e r .
N . S .  =  N o n  s i g n i f i c a n t  a t  . 0 5
*  A l l  d a t a  p r e s e n t e d  a r e  t r e a t m e n t  m e a n s .
l i q u o r  c o l o r  va lues  were found in both  NTD t r e a t m e n t s  d u e . t o  t he  lower 
N p r e p l a n t  r a t e s .  The compar i sons  o f  t he  89 .6  kg/ha  N p r e p l a n t  t r e a t ­
ment a g a i n s t  the 13^-^ kg /ha  N p r e p l a n t  t r e a t m e n t  w i t h i n  the  no NTD 
t r e a t m e n t  produced a s i g n i f i c a n t l y  p oo r e r  l i q u o r  c o l o r  va l ue  f o r  the
89 . 6  kg/ha r a t e .  The same compar i son w i t h i n  t h e  2 2 . k and k k . S  kg/ha 
NTD t r e a t me n t s  were not  s i g n i f i c a n t  (Table  2 2 ) .
The same canning p r o c ed u r e  was f o l l owed  in 1977 as in 1976. The 
n i t r o g e n  p r e p l a n t  t r e a t m e n t s  produced s i g n i f i c a n t  d i f f e r e n c e s  in l i q u o r  
c o l o r  and gene r a l  app ea ra nce  but  not  in pod c o l o r  in 1977 (Table 23) .  
Comparisons o f  t he  no N p r e p l a n t  t r e a t m e n t  a g a i n s t  t he  t h r e e  h i g h e r  N 
p r e p l a n t  r a t e s  y i e l d e d  s i g n i f i c a n t l y  l e s s  d e s i r a b l e  l i q u o r  c o l o r  f o r  
t he  no N p r e p l a n t  t r e a t m e n t .  The compar i son o f  t he  k k . 8  kg/ha  N p r e p l a n t  
w i t h  the two h ighe r  N p r e p l a n t  r a t e s  was not  s i g n i f i c a n t .  However, 
s i g n i f i c a n t  d i f f e r e n c e  e x i s t e d  between the  89 .6  and 13^.^ kg/ha N p r e ­
p l a n t  t r e a t me n t s  w i t h  t he  more d e s i r a b l e  l i q u o r  c o l o r  be ing produced by 
t he  89-6 kg^ha N p r e p l a n t  t r e a t m e n t .
When gener a l  app ea ra nce  o r t h o g o n a l  compar i sons  were made (Table  23) 
and the  no N p r e p l a n t  t r e a t m e n t  was checked a g a i n s t  the  t h r e e  h i g h e r  N 
p r e p l a n t  r a t e s  a s i g n i f i c a n t l y  l e s s  d e s i r a b l e  g e ne r a l  appearance  v a l ue  
was noted f o r  the  no N p r e p l a n t  r a t e .  Al l  o t h e r  compar isons  were not  
s i gni f i c a n t .
Ni t rogen top d r e s s  t r e a t m e n t s  were not  s i g n i f i c a n t  f o r  d i f f e r e n c e s  
in pod c o l o r ,  l i q u o r  c o l o r  o r  g e ne r a l  appea rance  (Table  23) .
Also,  t he  n i t r o g e n  X n i t r o g e n  top d r e s s  i n t e r a c t i o n  t r e a t m e n t s  r e ­
s u l t e d  in non s i g n i f i c a n t  d i f f e r e n c e s  in pod c o l o r ,  l i q u o r  c o l o r  o r  
gener a l  appearance  v a l ue s  (Tab le  23) .
In 1976 and 1977 f i r m n es s  o f  canned okra  was de te rmined  by us ing
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a 150 gram sample o f  canned okra  in an F T C s h e a r  p r e s s ,  w i t h  r e c o r d e r ,  
us ing  a s t a nd a rd  ten  prong s hea r  c e l l .  Four r e p l i c a t i o n s  of  each t r e a t ­
ment were u t i l i z e d  w i t h  fou r  o b s e r v a t i o n s  p e r  r e p l i c a t i o n ,  r e s u l t i n g  in 
a t o t a l  o f  16 o b s e r v a t i o n s  pe r  t r e a t m e n t  mean.  Fi rmness  va lues  r e p o r t e d  
a r e  in kg/cm^.
In 1976 n i t r o g e n  p r e p l a n t  and n i t r o g e n  X n i t r o g e n  top d r e s s  i n t e r ­
a c t i o n  t r e a t me n t s  r e s u l t e d  in s i g n i f i c a n t  d i f f e r e n c e s  in f i rmness  v a l u e s ,  
w h i l e  the  n i t r o g e n  top  d r e s s  t r e a t m e n t s  were no t  s i g n i f i c a n t  f o r  d i f f e r ­
ences  in f i r mness  v a l u e s .  When the  no N p r e p l a n t  t r e a t m e n t  was compared 
t o  t he  t h r e e  h i g h e r  N p r e p l a n t  t r e a t m e n t s  a s i g n i f i c a n t l y  lower f i r m n es s  
v a l ue  was noted f o r  t he  no N p r e p l a n t  t r e a t m e n t .  In comparing the  A*t.8 
kg/ha  N p r e p l a n t  r a t e  w i t h  t he  two h i g h e r  N p r e p l a n t  r a t e s  a s i g n i f i c a n t ­
ly lower f i rmness  v a l u e  was found f o r  t he  *f*».8 kg /ha  N p r e p l a n t  t r e a t ­
ment .  However,  when t he  89.6  kg /ha  N p r e p l a n t  t r e a t m e n t  was c o n t r a s t e d  
w i t h  the  13*».*» kg/ha  N p r e p l a n t  t r e a t m e n t  no s i g n i f i c a n t  d i f f e r e n c e s  
were no ted .  There  was a q u a d r a t i c  e f f e c t  in f i r mn es s  o f  canned okra  which
peaked wi th  t he  89 . 6  kg/ha  N p r e p l a n t  t r e a t m e n t .  The mean f i r mnes s  va l ue
2 2 was 3 .2  kg/cm . The f i r mn es s  va lu es  o f  2 . 8 ,  3*0,  3 - 6 ,  and 3-5 kg/cm were
o b t a i n e d  from the no N, *»**.8, 89.6  and 13*».*» kg /ha  N p r e p l a n t  t r e a t m e n t s ,
r e s p e c t i v e l y  (Table 2**).
When t he  n i t r o g e n  was a p p l i e d  as  NTD, no m a t t e r  what  t he  p r e p l a n t  
f e r t i l i z e r ,  i t  proved t o  be non s i g n i f i c a n t  f o r  d i f f e r e n c e s  in f i r m ­
ness  o f  canned okra  (Table  2*0.
The n i t r o g e n  X n i t r o g e n  top d r e s s  i n t e r a c t i o n  t r e a t m e n t s  s ug g es t e d  
t h a t  t h e r e  were s i g n i f i c a n t  d i f f e r e n c e s  in f i r m ne s s  va lues  (Table  2*0.
In comparing the  no N p r e p l a n t  t r e a t m e n t  w i t h  t he  t h r e e  h ig h e r  N p r e p l a n t  
t r e a t m e n t s  w i t h i n  t h e  no NTD t r e a t m e n t  a s i g n i f i c a n t l y  lower f i r mnes s
value  was recorded  f o r  t h e  no N p r e p l a n t  t r e a t m e n t  (Table  25) .  When t he  
no N t r e a t me n t  was compared a g a i n s t  t he  t h r e e  h i g h e r  N p r e p l a n t  r a t e s  
w i t h i n  the  22.4  kg /ha  NTD t r e a t m e n t  a s i g n i f i c a n t l y  d i f f e r e n t  lower f i r m ­
ness  va lue  was found due t o  t he  no N p r e p l a n t  r a t e .  When the  no N p r e ­
p l a n t  t r e a t m e n t  was checked  a g a i n s t  the  t h r e e  h i g h e r  N p r e p l a n t  r a t e s  
w i t h i n  the  44 .8  kg /ha  NTD t r e a t m e n t  no s i g n i f i c a n t  d i f f e r e n c e  was found.
When the  44 .8  kg / h a  N p r e p l a n t  t r e a t m e n t  was compared to  the  two 
h ig he r  N p r e p l a n t  t r e a t m e n t s  w i t h i n  the  no NTD t r e a t m e n t  no s i g n i f i c a n t  
d i f f e r e n c e s  in f i r mn es s  v a l u e s  were no t ed .  When t he  44 .8  kg/ha  N p r e p l a n t  
t r e a t me n t  was compared t o  t h e  two h i g h e r  N p r e p l a n t  t r e a t m e n t s  w i t h i n  
the  22.4  kg/ha NTD t r e a t m e n t  a s i g n i f i c a n t l y  lower f i r mnes s  va lue  was 
noted f o r  t he  44 . 8  kg / ha  N p r e p l a n t  t r e a t m e n t .  In comparing t he  44 . 8  
kg/ha N p r e p l a n t  t r e a t m e n t  w i t h  t he  two h ig h e r  N p r e p l a n t  r a t e s  w i t h i n  
the  44 .8  kg/ha NTD t r e a t m e n t  no s i g n i f i c a n t  d i f f e r e n c e s  were found 
(Table 25) .
When comparing t h e  89 . 6  kg /ha  N p r e p l a n t  r a t e  a g a i n s t  t he  134.4 
kg/ha N p r e p l a n t  r a t e  w i t h i n  t h e  no NTD t r e a t m e n t  a s i g n i f i c a n t l y  h i g h e r  
f i r mness  va lue  was found due t o  t he  89.6  kg/ha N p r e p l a n t  r a t e .  When t he
89.6  kg/ha N p r e p l a n t  r a t e  was checked a g a i n s t  t he  134.4 kg/ha  N p r e p l a n t  
r a t e  w i t h i n  t he  22 .4  kg / ha  NTD t r e a t m e n t  a s i g n i f i c a n t l y  lower f i r m ne s s  
va l ue  was found f o r  t h e  8 9 . 6  kg /ha  N p r e p l a n t  t r e a t m e n t .  In check ing  
t he  89.6  kg/ha  N p r e p l a n t  r a t e  a g a i n s t  t he  134.4 kg /ha  N p r e p l a n t  r a t e  
w i t h i n  t he  44 .8  kg /ha  NTD t r e a t m e n t  a s i g n i f i c a n t l y  h i g h e r  f i r mnes s  v a l u e  
was found due t o  t he  8 9 . 6  kg / ha  N p r e p l a n t  t r e a t m e n t  (Table  25) .
In 1977 n i t r o g e n  p r e p l a n t  and n i t r o g e n  top d r e s s  t r e a t m e n t s  were 
s i g n i f i c a n t  f o r  d i f f e r e n c e s  in f i r m n e s s  o f  canned o k r a ,  wh i l e  t he  n i t r o ­
gen X n i t r o g e n  top d r e s s  i n t e r a c t i o n  was not  s i g n i f i c a n t  (Table  26 ) .
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TABLE 2k
The E f f e c t  o f  Ni t rogen  on Fi rmness  o f  
Canned Okra 1976***
Ni t rogen T r e a t m e n t s   ^ v T ,( \ , a / h a )  Ni t r ogen  X Ni t r ogen  Topdress
N p n ts /-> WTn I n t e r a c t i o n  Tr ea t men t s  N i t r o g e n  P r e p l a n t  2 5 2    (kg/ha)______________  Tr e a t me n t s  (kg/ha)
X Y Z
0 89.6 89.6 0 2 . 7  ' •
0 89.6 89 . 6 2 2 . k 3.0 2 . 8  a
0 89.6 89 .6 k k . 8 2 . 8
8 89-6 89.6 0 . 3 .5
k k . 8 89.6 89 .6 2 2 . k 3.0 3 . 0  b c
k k . 8 89.6 89.6 k k . 8 2 .6
89.6 89.6 89 .6 0 k . 3
89.6 89.6 89 .6 22.  k 2 . 8 3 . 6  b d e
89.6 89.6 89 .6 k k . 8 3-7
] 3 k . k 89.6 89-6 0 2 . 7
] 3 k . k 89.6 89.6 22.  k 5 . 0 3.5  b d e
] 3 k . k 89.6 89.6 k k . 8 2 . 7
Ni t rogen Topdress  
Trea tment s  (kg /ha )
0 3-3* N.S.
2 2 . k 3 . k
k k . 8  2 . 9
*  2 
kg/cm
See Table  25
X = 0 vs k k . 8 ,  8 9 . 6 , 13^.** kg /ha  t r e a t m e n t s  
Y = k k . 8  vs 8 9 . 6 , 13^-^ kg/ha  t r e a t m e n t s  
Z - 89.6  vs 13^-^ kg / ha  t r e a t m e n t
Within an X, Y o r  Z column,  t r e a t m e n t s  a r e  d e c l a r e d  d i f f e r e n t  by means 
o f  o r thogona l  compar i sons  a t  <_ .05 i f  smal l  l e t t e r s  d i f f e r .
N . S .  =  N o n  s i g n i f i c a n t  a t  <_ . 0 5
***  A l l  d a t a  p r e s e n t e d  a r e  t r e a t m e n t  m e a n s .
TABLE 2 5
The Ni t rogen  X Ni t rogen  Topdress  I n t e r a c t i o n  
Means f o r  Fi rmness  o f  Canned Okra 1976
Ni t rogen Topdr es s
P r e p l a n t  Ni t rogen ___________ Trea tment s  (kg / ha )
(kg/ha)  0 22 .4  44 .8
H Z  H Z  H Z
0 2 . 7 *  a 3.0* a 2 . 8 *  a
44 .8  3*5 b e  3-0 b e  2 . 6  a b
89.6  A . 3 b e d  2 .8  b d e 3 - 7  a b c
134.4 2 . 7  b c e 5 . 0  b d f  2 . 7  a b d
*  2 kg/cm
X = 0 vs 44 . 8 ,  89 . 6 , 134.4 kg/ha t r e a t m e n t s  
Y = 4 4 . 8  vs 8 9 . 6 , 134.4 kg/ha  t r e a tm e n t s  
Z = 89 . 6  vs 134.4 kg / ha  t r e a t m e n t
Wi th in  an X, Y o r  Z column,  t r e a t m e n t s  a r e  d e c l a r e d  d i f ­
f e r e n t  by means o f  o r t hogona l  compar i sons  a t  <_.05 i f  
s m a l 1 l e t t e r s  di f f e r .
N . S .  =  N o n  s i g n i f i c a n t  a t  £  . 0 5
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TABLE 2 6
The E f f e c t  o f  Ni t rogen  on Fi rmness  of  
Canned Okra 1977**
Ni t rogen Tr ea tme n t s  . . . ^  v . . . ^  T ,/. / ,  \ Ni t rogen  X Ni t rogen  Topdress
.. o n  v n u m  I n t e r a c t i o n  Trea tment s  N i t r oge n  P r e p l a n t
  2 5 2 _____ ____________(kg/ha)______________  T r ea tme n t s  (kg/ha)
0 89.6 89.6 0 3 . 8 “ N.S. A
0 89.6 89.6 22.  k **.5 **.6 a
0 89.6 89.6 ****.8 5.**
*1*1.8 89.6 89.6 0 k . k
***♦.8 89.6 89.6 22.  ** 7-1 6.  k b e
***».8 89.6 89.6 ***4.8 7.6
89.6 89.6 89.6 0 5 . 5
89.6 89.6 89.6 22.** 5-1 6 . 2  b e
89.6 89.6 89.6 *4*1.8 8.1
13**.** 89.6 89.6 0 5.**
13**.** 89.6 89.6 22.** 6.  k 6 . 5  b e
13**.** 89.6 89.6 ****.8 7-6




2 2 . k 5 . 8  b c
*»*».8 7-2 b d
*  2 kg/cm
V = 0 vs 2 2 . **, ****.8 kg /h a  t r e a t m e n t s  
W = 22.** v s  * * * * . 8  k g / h a  t r e a t m e n t
X = 0 vs k k . 8 ,  89 -6 ,  13**-** kg/ha  t r e a t m e n t s
Y = k k . 8  vs 8 9 . 6 , 13*1.** kg/ha  t r e a t m e n t s  
Z = 89.6  vs 13**.k kg /h a  t r e a t m e n t
Within a V, W, X, Y o r  Z column,  t r e a t m e n t s  a r e  d ec l a r e d  d i f f e r e n t  by
means of  o r thogona l  compar i sons  a t  .05 i f  smal l  l e t t e r s  d i f f e r .
N . S .  =  N o n  s i g n i f i c a n t  a t  £  . 0 5
* *  A l l  d a t a  p r e s e n t e d  a r e  t r e a t m e n t  m e a n s .
8 2
When the  no N p r e p l a n t  t r e a t m e n t  was compared t o  t he  t h r e e  h i g h e r  N p r e ­
p l a n t  r a t e s  a s i g n i f i c a n t l y  lower f i r mnes s  v a l u e  was n o t e d .  In making 
comparisons between t h e  k k . 8  kg/ha and the  two h i g h e r  N prep 1 a n t . t r e a t ­
ments no s i g n i f i c a n t  d i f f e r e n c e s  were found.  Also no s i g n i f i c a n t  d i f f e r ­
ences were d e t e c t e d  when t he  89.6  and 13^.^ kg/ha  N p r e p l a n t  t r e a t m e n t s  
were compared.  The f i r m n e s s  va l ues  o f  canned okra  o b t a i n e d  from t he  no N,
k k . 8 ,  89.6  and 13^.** kg / ha  N p r e p l a n t  t r e a t m e n t s  were A.6,  6 . A, 6 .2  and 
2
6 . 5  kg/cm, r e s p e c t i v e l y .  As t he  N p r e p l a n t  t r e a t m e n t s  i n c r e a s e d  t h e r e  was 
a cubic  e f f e c t  in t h e  pod f i r mnes s  va lu es  o f  t he  canned okra  in 1977*
When the  n i t r o g e n  was a p p l i e d  as  n i t r o g e n  top d r e s s ,  no m a t t e r  what 
the  p r e p l a n t  f e r t i l i z e r ,  i t  was found to  cause  s i g n i f i c a n t  d i f f e r e n c e s  in 
t he  f i rmness  o f  canned o k r a .  In comparing the  no NTD t r e a t m e n t  wi t h  t he  
two h igher  NTD t r e a t m e n t s  t he  no NTD t r e a t m e n t  was found to  p r o v i d e  a 
lower f i rmness  v a l u e  than  the  two h i g h e r  NTD r a t e .  When t he  2 2 . k NTD 
t r e a t me n t  was checked  a g a i n s t  the  k k . 8  kg /ha  NTD t r e a t m e n t  a s i g n i f i c a n t ­
ly lower pod f i r m n e s s  was found due to  t he  2 2 . ^  kg/ha  NTD t r e a t m e n t
(Table 26) .  The no NTD, 2 2 . k ,  and k k . 8  kg/ha  NTD t r e a t m e n t s  y i e l d e d  pod
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f i rmness  va l ues  o f  k . 8,  5 - 8  and 7-2 kg/cm,  r e s p e c t i v e l y .
The n i t r o g e n  X n i t r o g e n  top d r e s s  i n t e r a c t i o n  t r e a t m e n t s  were not  
s i g n i f i c a n t  (Table  2 6 ) .
In 1976 s t o r a g e  t e m p e r a t u r e ,  days s t o r e d ,  and s t o r a g e  t e m p e ra t u r e  X 
days s t o r e d  i n t e r a c t i o n  were s i g n i f i c a n t  in t h e i r  e f f e c t  on d i f f e r e n c e s  
in per  c en t  we ig h t  l o s s  o f  ma rke t ab l e  okra  pods o f  L o u i s i a n a  Green Ve l ve t .  
In 1976 okra  pods were  s t o r e d  a t  7 . 2 ,  15*5,  and 2 2 . 7  d eg r ees  C and we igh t s  
were taken each  day between 11:00 a . m . -12 noon t o  t he  n e a r e s t  o n e - t e n t h  
o f  a gram.
Marke table  ok r a  pods s t o r e d  a t  7*2 degrees  C l o s t  s i g n i f i c a n t l y  l e s s
weight  .than pods s t o r e d  a t  15*5 and 22 .7  degrees  C. Al so ,  t he  pods s t o r e d  
a t  15*5 degrees  C were  found t o  l ose  s i g n i f i c a n t l y  l e s s  we i gh t  when com­
pared t o  the  22 .7  d e g r e e s  C s t o r a g e  t e mp e ra t u r e .  All  pods were s t o r e d  f o r  
the  same amount o f  t ime  (Table  27) .
When day one p e r  c e n t  we igh t  loss  was compared t o  days two,  t h r e e ,  
and f o u r ,  okra  pods l o s t  s i g n i f i c a n t l y  g r e a t e r  per  c e n t  we ig h t  in the  
f i r s t  day , f o r  a l l  t h r e e  t e mp e r a t u r e s  combined,  than a t  days two,  t h r e e ,  
and f our .  In check ing  t he  pe r  c en t  we igh t  l os s  o f  m a r k e t a b l e  ok r a  f o r  day 
two a g a i n s t  days t h r e e  and f o u r  day two l o s t  s i g n i f i c a n t l y  g r e a t e r  per  
c en t  we igh t .  A l s o ,  day t h r e e  produced a s i g n i f i c a n t l y  g r e a t e r  pe r  c en t  
pod weight  l os s  t han  day f o u r  when o r thogona l  compar i sons  were made 
(Table 27) .
The r e s u l t s  o f  t e m p e r a t u r e  X days i n t e r a c t i o n  on per  c e n t  we i gh t  
loss  in f r e s h  okra  pods was ana l yzed  by days w i t h i n  each o f  t he  t h r e e  
s t o r a g e  t e m p e r a t u r e s .  Wi th in  t he  7 .2  degrees  C s t o r a g e  t e m p e r a t u r e  day 
one produced a s i g n i f i c a n t l y  g r e a t e r  per  cen t  we igh t  l o s s  when compared 
to t he  t h r e e  r ema in ing  days .  Day two compared t o  days t h r e e  and day fou r  
and day t h r e e  checked  a g a i n s t  day four  were not  s i g n i f i c a n t  f o r  d i f f e r ­
ences  f o r  pe r  c e n t  w e ig h t  l o s s  o f  marke t ab l e  okra  pods w i t h i n  t he  7-2 
degrees  C s t o r a g e  t e m p e r a t u r e  . Wi thin t he  15*5 degrees  C s t o r a g e  temp­
e r a t u r e ,  when day one p e r  c e n t  we igh t  loss  was compared t o  t he  t h r e e  
remaining d ays ,  a s i g n i f i c a n t l y  h i g h e r  per  cen t  los s  was found due to  
day one e f f e c t s .  A l s o ,  when the  second days los s  was checked a g a i n s t  
days t h r e e  and f o u r  a s i g n i f i c a n t l y  h i gh e r  pe r  c e n t  l os s  was a t t r i b u t e d  
to  day two. In compar ing day t h r e e  loss  t o  day f o u r  l os s  i t  was no t ed  
t h a t  a t  day t h r e e  t h e r e  was s i g n i f i c a n t l y  l e s s  pe r  c en t  we ig h t  l o s s  o f  
the  marke t ab l e  pods than  a t  t he  f o u r t h  day (Table  27) .  In compar ing per
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cen t  weight  l os s  o f  ok ra  w i t h i n  t he  2 2 . 7  d eg r e e s  C t e m p e r a t u r e ,  t he  f i r s t  
day y i e l d e d  a s i g n i f i c a n t l y  g r e a t e r  pe r  c e n t  we i gh t  l o s s  when checked 
o r t h o g o n a l l y  a g a i n s t  t he  t h r e e  r emain ing  d ay s .  When the  second days l os s
was compared t o  the  two remaining days a s i g n i f i c a n t l y  g r e a t e r  pe r  c en t
we igh t  loss  was found due t o  day two. A l s o ,  when day t h r e e  los s  was 
checked a g a i n s t  day f o u r  los s  t h e r e  was a s i g n i f i c a n t  d i f f e r e n c e  found 
in the  per  c en t  we i gh t  loss  o f  okra  pods due t o  t he  t h i r d  day (Table  27) .
In 1976 the  o v e r a l l  mean per  c en t  w e i g h t  l os s  o f  m ar ke t a b l e  okra  
pods was 3-13 pe r  c e n t ,  wh i l e  pods s t o r e d  a t  7 . 2 ,  15*5 and 2 2 . 7  d e gr e es  C 
l o s t  1.8A, 2 .05  and 5*^9 per  cen t  w e i g h t ,  r e s p e c t i v e l y .  The range  o f  p e r  
c en t  weight  l o s s  was from 1.57 to  6 . 50  p e r c e n t  (Table 27)*
The per  c e n t  we igh t  l os s  o f  m a r k e t a b l e  o k r a  pods ,  in 1977 (Tab le  2 8) ,
was s i g n i f i c a n t l y  a f f e c t e d  by the  s r o r a g e  t e m p e r a t u r e ,  days o f  s t o r a g e ,
and s t o r a g e  t e m p e r a t u r e  X days s t o r e d  i n t e r a c t i o n .  In 1977 Lo u i s i a na  
Green Velvet  okra  pods were s t o r e d  a t  15*5 and 22 .7  degrees  C. The same 
procedure  was fo l l owed  in 1977 as in 1976. The 7*2 degree  C t e mp e r a t u r e  
was not  used in 1977 due to  cold damage o f  pods in 1976 a t  t h i s  t emper ­
a t u r e .
Okra pods s t o r e d  a t  15-5 degrees  C l o s t  s i g n i f i c a n t l y  l e s s  p e r  c e n t  
we igh t  than pods s t o r e d  a t  22 .7  degrees  C f o r  t he  same amount o f  t ime .
When the  per  c e n t  we igh t  l o s s  o f  t he  f i r s t  day was checked a g a i n s t  
the  t h r e e  remain ing  days l oss  a s i g n i f i c a n t  d i f f e r e n c e  was noted  in per  
c en t  loss  due t o  day one .  Day two produced s i g n i f i c a n t l y  g r e a t e r  l o s s e s  
in p e r  c en t  we i gh t  than days t h r e e  and f o u r  when compar i sons  were made. 
A l s o ,  When t he  t h i r d  day los s  was checked a g a i n s t  the  f o u r t h  day f o r  p e r  
c en t  we igh t  l o s s  o f  ok ra  pods t h e r e  was a s i g n i f i c a n t  d i f f e r e n c e  in l o s s  
due t o  t he  g r e a t e r  l o s s  o f  day t h r e e  (Tab le  28 ) .
In 1977 t he  s t o r a g e  t e m p e r a t u r e  X days s t o r e d  i n t e r a c t i o n  on per  
cent  weight  l os s  o f  ok r a  was s t u d i e d  by days w i t h i n  t h e  15*5 and 22.7  
degrees  C t e mp e r a t u r e s  (Table  28 ) .  When the  f i r s t  day p e r  c e n t  weight  
loss  was checked a g a i n s t  t h e  t h r e e  remain ing  d ay s ,  w i t h i n  t he  15-5 
degrees  C t e m p e r a t u r e ,  day one e x h i b i t e d  a s i g n i f i c a n t l y  g r e a t e r  per  c en t  
weight  l o s s .  However,  when day two was compared t o  days t h r e e  and four  
no s i g n i f i c a n t  d i f f e r e n c e s  were  n o t e d .  In comparing t he  t h i r d  days l oss  
t o  day f ou r  l os s  a s i g n i f i c a n t l y  g r e a t e r  per  c en t  w e i g h t  l o s s  o f  okra  
pods was found due t o  day t h r e e  l o s s .  When day e f f e c t  was a na l yz ed  w i t h ­
in the  2 2 . 7  deg rees  C t e m p e r a t u r e  t h e  f i r s t  day y i e l d e d  a s i g n i f i c a n t l y  
h ighe r  p e r  c en t  w e ig h t  l o s s  when checked a g a i n s t  t he  t h r e e  remaining 
days.  When t he  pe r  c e n t  we i gh t  l o s s  o f  okra  in day two was compared to  
the  two remain ing  days l o s s e s  day two was found t o  y i e l d  a s i g n i f i c a n t l y  
g r e a t e r  l o s s .  A l s o ,  s i g n i f i c a n t  d i f f e r e n c e s  were found in h i g h e r  pe r  c en t  
weight  l o s s e s  due t o  day t h r e e  e f f e c t  when compared t o  day four  l o s s e s .
In 1977 t h e  o v e r a l l  mean p e r  c e n t  weight  l o s s  o f  m a r k e t a b l e  okra  
pods s t o r e d  was 3*61 pe r  c e n t ,  w h i l e  pods s t o r e d  a t  15-5 and 22 .7  degrees  
C t empe r a t u r e  l o s t  2 . 1 6  and 5-06 pe r  cent ,  r e s p e c t i v e l y .  The range  of  pe r  
cen t  we igh t  l o s s  was from 1.64 t o  7-18 (Table  28) .
In 1978 s t o r a g e  t e m p e r a t u r e ,  days s t o r e d  and s t o r a g e  t e mp e ra t u r e  X 
days s t o r e d  i n t e r a c t i o n  were s i g n i f i c a n t  in t h e i r  e f f e c t  on p e r  cen t  
weight  l o s s  o f  m a r k e t a b l e  o k r a  pods .  The same p r o c e du r e s  and t e mp e ra t u r e s  
were used in 1978 as in 1977*
Marketab l e  ok r a  pods s t o r e d  a t  15*5 degrees  C l o s t  s i g n i f i c a n t l y  
l e s s  we i gh t  than pods s t o r e d  a t  2 2 . 7  degrees  C. Al l  pods were s t o r e d  f o r  
t he  same amount o f  t ime  (Table  29) .
When t he  pe r  c e n t  we i gh t  l o s s  o f  t he  f i r s t  day was checked a g a i n s t
TABLE 2 7
The Per  Cent  Weight  Loss Due t o  Te mp e ra tu re ,  
Days and Tempera ture  X Day I n t e r a c t i o n  1976*
__________ Stor age  Tempera t u res__________
Days '  7-2°C 15.5°C 22.7°C
H Z  H Z  H Z
1 2 . 2 6  a 2 .36  a 6 . 50  a
2 1 .64  b c 2 .24  b c 5 -90  b c
3 1.70 b e d  1.57 b d e 5-35 b d e
4 1.78 b e d  2 .03  b d f  4 . 19  b d f
Per  Cent 
Weight  Loss
Days
H Z  V W
1 3-70 a Tempera ture  7-2 C 1.84 a
2 3-26 b c '  15-2°C 2 .05  b c
3 2 . 87  b d e 22.7°C 5-49 b d
4 2 . 6 7  b d f
V = 7.2°C vs 15.5°C,  22.7°C 
W = 15.5°C vs 2 2 . 7°C
X = Day 1 vs 2,  3,  4
Y = Day 2 vs 3,  4
Z = Day 3 vs 4
Within a V, W, X, Y o r  Z column,  t r e a t m e n t s  a r e  
d e c l a r e d  d i f f e r e n t  by means o f  o r t h o g o n a l  com­
p a r i s o n s  a t  zi *05 i f  smal l  l e t t e r s  d i f f e r .
*  A l l  d a t a  p r e s e n t e d  a r e  t r e a t m e n t  m e a n s .
T AB L E  2 8
The Per  Cent Weight  Loss Due t o  Tempera t u re ,  
Days and Tempera ture  X Day I n t e r a c t i o n  1977*
S t o r a g e  Tempera tures
Days 15 - 5°C 22.7°C
H Z
1 2 . 64  a
2 1.93 b c
3 2 . 43  b e d
4 1.65 b c e
Per  Cent 
Weight  Loss
Days
H Z  W
1 4.91 a Temperature  15-5°C 2 .16  a
2 3 . ^4  b c 2 2 . 7°C 5.06 b
3 3 . 83  b d e
4 2 . 2 7  b d f
W = 15.5°C vs 2 2 . 7°C
X = Day 1 vs 2 ,  3» **
Y = Day 2 vs 3,  4
Z = Day 3 vs 4
Within a W, X, Y o r  Z column, t r e a t m e n t s  a r e  
d e c l a r e d  d i f f e r e n t  by means o f  o r thogona l  com 
p a r i s o n s  a t  ±  . 05  i f  smal l  l e t t e r s  d i f f e r .
H Z  
7 .18  a 
4.96 b c 
5 .22 b d e 
2 .89  b d f
* A l l  d a t a  p r e s e n t e d  a r e  t r e a t m e n t  m e a n s .
TABLE 2 9
The Per  Cent  Weight  Loss Due t o  Temper a t u r e ,  
Days and Temperature  X Day I n t e r a c t i o n  1978*
Sto r age  Temper a t u r e s
Days 15.5°C 22.7°C
X Y Z H Z
1 1.81 a 5 . 15  a
2 1.76 b c k . l k  b c
3 1.81 b d e A.05 b d e
A 1 . 36  b d f  3 . 11  b d f




1 3*^8 a Temper a t u r e  15-5 C 1.68
2 3-05 b c 22 .7  C A . 16
3 2 .93  b d e
k  2 . 23  b d f
W = 15.5°C vs 2 2 . 7 ° C
X = Day 1 vs 2,  3,  k
Y = Day 2 vs 3, A
Z = Day 3 vs A
Wi th in  a W, X, Y o r  Z column,  t r e a t m e n t s  a re  
d e c l a r e d  d i f f e r e n t  by means o f  o r t hogona l  com 
p a r i s o n s  a t  < .05 i f  smal l  l e t t e r s  d i f f e r .





t he  t h r e e  remaining d a y s '  l o s s e s ,  a s i g n i f i c a n t  d i f f e r e n c e  was no t e d  * 
due t o  the  f i r s t  day l o s s .  Day two p r ov id e d  s i g n i f i c a n t l y  g r e a t e r  
l o s s e s  in pe r  c en t  w e i g h t  than  days t h r e e  and f o u r  when compar i sons  
were made. Also ,  when t h e  t h i r d  day was checked a g a i n s t  t he  f o u r t h  
day f o r  p e r  cen t  w e i g h t  l o s s  o f  okra  pods ,  t h e r e  was a s i g n i f i c a n t  
d i f f e r e n c e  in l os s  due t o  t he  g r e a t e r  l o s s  o f  day t h r e e  (Table  2 9 ) .
In 1978 t he  s t o r a g e  t e mp e r a t u r e  X days s t o r e d  i n t e r a c t i o n  on pe r
cen t  we igh t  l o s s  o f  o k r a  pods was a na l yz ed  w i t h i n  the  15-5 and 2 2 . 7
degrees  C t e m p e r a t u r e s .  When t he  f i r s t  day p e r  cen t  weight  l o s s  was 
compared t o  the  t h r e e  r ema in ing  days ,  w i t h i n  t he  15-5 degrees  C tem­
p e r a t u r e ,  day one e x h i b i t e d  a s i g n i f i c a n t l y  g r e a t e r  p e r  c en t  l o s s .  When 
t he  pe r  c en t  we i gh t  l o s s  o f  ok r a  in day two was compared t o  t h e  two 
remaining days '  l o s s e s ,  day two was found t o  y i e l d  a s i g n i f i c a n t l y  
g r e a t e r  p e r  c en t  w e ig h t  l o s s  o f  okra  pods .  In comparing the  t h i r d  day 
l oss  to  day f ou r  l o s s ,  a s i g n i f i c a n t l y  g r e a t e r  p e r  cen t  we ig h t  l o s s  o f  
okra  pods was found due t o  day t h r e e  l o s s .  When day e f f e c t s  were  an a ­
lyzed w i t h i n  the  2 2 . 7  d e g r e es  C t e m p e r a t u r e ,  t he  f i r s t  day y i e l d e d  a 
s i g n i f i c a n t l y  h i g h e r  p e r  c e n t  we igh t  l o s s  when compared t o  t he  t h r e e  
remaining days .  When t h e  p e r  c en t  we ig h t  l o s s  o f  okra  in day two was 
compared t o  the  two rema i n i ng  days '  l o s s e s ,  day two was found t o  y i e l d  
s i g n i f i c a n t l y  g r e a t e r  l o s s e s  o f  w e i g h t .  Al so ,  s i g n i f i c a n t  d i f f e r e n c e s  
were found in h i g h e r  p e r  c e n t  we igh t  l o s s e s  due t o  t he  t h i r d  d a y s '  l o s se s  
when compared o r t h o g o n a l l y  t o  day f o u r  (Table  29) .
In 1978 the  o v e r a l l  mean pe r  c e n t  we igh t  l os s  o f  s t o r e d  o k r a  pods
was 2.92 pe r  c e n t ,  w h i l e  t he  pods s t o r e d  a t  15-5 and 22 .7  d e g r e e s  C
t emper a t u r es  l o s t  1 .68  and A . 16 p e r  c e n t  w e i g h t , r e s p e c t ! v e l y .  The range 
o f  p e r  c en t  we igh t  l o s s  was from 1 .36  t o  5 .15 pe r  cen t  (Table  2 9 ) .
DISCUSSION
The d a t a  p r e s e n t e d  show t h a t  t h e  amount  o f  n i t r o g e n  a p p l i e d  has  
a d e f i n i t e  e f f e c t  on t h e  y i e l d  o f  m a r k e t a b l e  o k r a  p o d s .  The n e c e s s i t y  
o f  n i t r o g e n  i s  a p p a r e n t  in b o t h  t h e  t h r e e  week and t h i r t e e n  week 
y i e l d .  The e x p e r i m e n t a l  n i t r o g e n  t r e a t m e n t s  a p p l i e d  a l s o  had an 
e f f e c t  on p l a n t  h e i g h t  and t h e  h e i g h t  o f  t h e  f i r s t  pod s e t  on t h e  
o k r a  p l a n t .  N i t r o g e n  a p p l i c a t i o n s  a l s o  r e s u l t e d  in s i g n i f i c a n t  d i f f e r ­
enc e s  in t h e  t o t a l  number  o f  i n t e r n o d e s ,  i n t e r n o d e  l e n g t h s ,  and r ange  
o f  i n t e r n o d e  l e n g t h s .  The amount  o f  n i t r o g e n  d i d  n o t  p r o d u c e  s i g n i f i ­
c a n t  d i f f e r e n c e s  in t h e  number  o f  s i d e  b r a n c h e s .  However ,  t h e  n i t r o ­
gen t op  d r e s s  t r e a t m e n t s  in 1977 d i d  p r o d u c e  s i g n i f i c a n t  d i f f e r e n c e s  
in t he  number  o f  s i d e  b r a n c h e s .
The pod c o l o r ,  l i q u o r  c o l o r ,  and g e n e r a l  a p p e a r a n c e  v a l u e s  o f  
t h e  canned  o k r a  p r o d u c t  were  s i g n i f i c a n t l y  a f f e c t e d  by t h e  amount  
o f  p r e p l a n t  n i t r o g e n  a p p l i e d .  A l s o ,  when f i r m n e s s  o f  t h e  c a nne d  
okr a  was c h e c k e d  t h e  p r e p l a n t  n i t r o g e n  was found t o  c o n t r i b u t e  
s i g n i f i c a n t l y  t o  t h e  f i r m n e s s  o f  t h e  p r o d u c t .
When t h e  p e r  c e n t  w e i g h t  l o s s  o f  m a r k e t a b l e  Green V e l v e t  o k r a  
pods was a n a l y z e d  i t  was found t h a t  n i t r o g e n  d i d  n o t  p r o d u c e  any 
s i g n i f i c a n t  d i f f e r e n c e s  in l o s s  o f  w e i g h t  on a p e r  c e n t  b a s i s .  The 
s t o r a g e  t e m p e r a t u r e  and days  s t o r e d  p r oved  t o  be s i g n i f i c a n t  in a l l  
t h r e e  y e a r s .
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In 1976 the  4 4 . 8  kg /ha  p r e p l a n t  n i t r o g e n  t r e a t m e n t  r e s u l t e d  in 
a q u a d r a t i c  e f f e c t  a t  t he  end o f  t he  t h r e e  weeks o f  h a r v e s t  dur ing  
which t ime peak p r o d u c t i o n  o c c u r r e d  (Table  3)*
In 1976 t h e r e  was a s i g n i f i c a n t  e f f e c t  on y i e l d  o f  m a r k e t ab l e  
ok r a  pods due t o  t he  N p r e p l a n t  t r e a t m e n t s  a t  t he  end o f  t h i r t e e n  
weeks o f  h a r v e s t  (Table  4 ) .  In a d d i t i o n  n i t r o g e n  top d r e s s  and n i t r o ­
gen X n i t r o g e n  top d r e s s  i n t e r a c t i o n  s ug g e s t e d  s i g n i f i c a n t  d i f f e r ­
ences  in y i e l d  a f t e r  t h i r t e e n  weeks o f  p r o d u c t i o n  (Table  5)•
When t h e  e f f e c t  o f  p r e p l a n t  N on y i e l d  o f  o k r a  a f t e r  t h i r t e e n  
weeks  ( Ta b l e  A) was a n a l y z e d  i t  was found t h a t  a l i n e a r  t r e n d  e x i s t e d  
f o r  b o t h  t h e  N p r e p l a n t  and t h e  NTD t r e a t m e n t s .  In b o t h  t h e  N p r e ­
p l a n t  and NTD t r e a t m e n t s  a s  t h e  amount  o f  n i t r o g e n  i n c r e a s e d  t h e r e  
was an i n c r e a s e  in t h e  y i e l d  o f  m a r k e t a b l e  o k r a .  The mean t h i r t e e n  
weeks  y i e l d  f o r  1976 ( Ta b l e  4) was 1405-6 k g / h a  w i t h  a r a n g e  o f  850.1 
t o  1743-5 k g / h a .
The e f f e c t  o f  NTD on y i e l d  o f  ok r a  a f t e r  t h i r t e e n  weeks in 1976 
s u g g e s t  an i n c r e a s i n g  l i n e a r  t r e n d  (Table  4 ) .  The no NTD p l o t s  y i e l d ­
ed s i g n i f i c a n t l y  l e s s  m a r k e t ab l e  okra  than t he  two h i g h e r  NTD r a t e s .  
No s i g n i f i c a n t  y i e l d  d i f f e r e n c e s  were noted between t he  2 2 . 4  and
44 . 8  kg /ha  NTD t r e a t m e n t s .
The r e s u l t s  o f  t he  N X NTD i n t e r a c t i o n  t r e a t m e n t s  on y i e l d  o f  
ok r a  a f t e r  t h i r t e e n  weeks was a na l yz ed  by o r t h o g o n a l  compar i sons  
w i t h i n  t h e  i n d i v i d u a l  NTD t r e a t m e n t s  (Table  5 ) .  Wi th in  t h e  no NTD 
t r e a t m e n t  t he  h i g h e s t  y i e l d  was r eco rded  in t he  89*6 kg /ha  N p r e p l a n t  
p l o t s .  The 134.4 kg /ha  N p r e p l a n t  t r e a t m e n t  p roduced  t he  g r e a t e s t  
y i e l d  w i t h i n  t he  22 . 4  kg /ha  NTD p l o t s .  In t he  4 4 . 8  kg /h a  NTD t r e a t ­
ments t he  89.6  kg /ha  N p r e p l a n t  p l o t s  y i e l d e d  t he  h i g h e s t  we i gh t  o f
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okra  pods even though t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e s  between 
t he  t h r e e  h i g h e s t  N p r e p l a n t  N r a t e s .
In 1977 the  y i e l d  o f  marke t ab l e  o k r a  pods was s i g n i f i c a n t l y  
a f f e c t e d  by the  amount o f  N a p p l i ed  as  p r e p l a n t  t r e a t m e n t s .  Yie ld  was 
a f f e c t e d  a t  t he  end o f  t h r e e  weeks o f  h a r v e s t  (Table  6) and again  a t  
the  comple t ion o f  t h i r t e e n  weeks o f  h a r v e s t  (Tab le  7 ) .  At t he  end o f  
t he  t h r e e  weeks h a r v e s t  t h e r e  was a l i n e a r  t r e n d ,  in t h a t  as the  
amount on N p r e p l a n t  i n c r ea s e d  t h e r e  was a c o r r e s p o n d i n g  i n c r e a s e  
in t he  y i e l d  o f  m a r ke t ab l e  o kr a .  At t he  end o f  t he  t h r e e  weeks o f  
h a r v e s t  t he  mean y i e l d  o f  okra  was 769-9 k g /h a  w i t h  a range in p r o d ­
u c t i o n  o f  t o  1 ,001.1 kg /ha .
Data a na l yz ed  a t  t he  end o f  t h i r t e e n  weeks o f  h a r v e s t i n g  showed
t h e r e  was a q u a d r a t i c  t r e nd  f o r  the  N p r e p l a n t  t r e a t m e n t  e f f e c t  on 
y i e l d  o f  okra  pods (Table  7 ) .  The peak y i e l d  was r eached  wi t h  the  89.6 
kg /ha  N p r e p l a n t  t r e a t m e n t ,  a f t e r  which t h e r e  was a d e c r e a s e  in 
y i e l d  as t he  N p r e p l a n t  r a t e  i n c r e a s e d .  The a v e r a ge  y i e l d  o f  ma r ke t ­
a b l e  okra  f o r  t he  t h i r t e e n  weeks o f  h a r v e s t  was 1 , 06 1 .6  kg/ha  wi t h  
a range in p r o d u c t i o n  o f  690.6 t o  1362.7 k g / h a .
In 1978 t h e r e  was a s i g n i f i c a n t  e f f e c t  in t h e  y i e l d  o f  ma r ke t ­
a b l e  okra  due t o  t he  N p r e p l a n t  t r e a t m e n t s  a t  t he  end o f  t h r e e  weeks 
(Table 8) and e i g h t  weeks (Table 9) o f  h a r v e s t i n g .  At t he  end of  
t h r e e  weeks t h e r e  was a q u a d r a t i c  t endency  f o r  y i e l d  o f  okra  t o  i n ­
c r e a s e  as  t h e  N p r e p l a n t  r a t e s  i n c r e a s e d  t o  t h e  89.6  kg/ha  N p r e p l a n t  
r a t e s  a t  which t ime t h e r e  was a d e c l i n e  in y i e l d  o f  pods as  the  N 
amount i n c r e a s e d  t h e r e a f t e r .  At t he  end o f  t h r e e  weeks o f  h a r v e s t  
t h e  mean y i e l d  o f  o k r a  was 569.1 kg/ha  w i t h  a r ange  in p r o du c t i on
o f  3^2.1 t o  710 .7  k g / ha .
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There was a q u a d r a t i c  t r e n d  a t  t h e  end of  e i g h t  weeks (Table
9) s i m i l a r  t o  t he  t h r e e  week p a t t e r n  in t h a t  the  peak y i e l d  was r e a c h ­
ed wi th  the  89-6  kg /ha  N p r e p l a n t  t r e a t m e n t  and i n c r e a s e d  N a f t e r  
t h i s  p o i n t  r e s u l t e d  in a d e c r e a s e  in y i e l d  o f  ok ra .  The a v e r a g e  y i e l d  
a t  the  end o f  e i g h t  weeks was 1 , 09 ^ . 8  kg /ha  wi th  a range  in p r o d u c t i o n
of  720.1 t o  1 , 3 1 1 . 0  kg /ha .
The y i e l d  was s i g n i f i c a n t l y  a f f e c t e d  in a l l  t h r e e  y e a r s  a t  the  
end of  t h r e e  weeks o f  h a r v e s t i n g  by the  amount o f  N p r e p l a n t  t r e a t ­
ments.  In 1976 (Table  3) t h e r e  was a q u a d r a t i c  t r e n d  in y i e l d  w i t h  the  
AA.8 kg/ha  N p r e p l a n t  t r e a t m e n t  p roduc ing  the h i g h e s t  o k r a  y i e l d .  In 
1977 (Table  6) and 1978 (Table  8) t h e r e  was a s i g n i f i c a n t  d i f f e r e n c e  
in y i e l d  from t he  no N t o  the  4A.8 kg /ha  N p r e p l a n t  t r e a t m e n t ,  w i t h  
the  AA.8 kg/ha  N p r e p l a n t  t r e a t m e n t  be ing h i ghe r  in bo t h  y e a r s ,  w i t h  
no s i g n i f i c a n t  d i f f e r e n c e s  t h e r e  a f t e r .  Su t ton  (9*0 found t h a t  r e l a ­
t i v e l y  h igh  i n i t i a l  r a t e s  o f  N reduced e a r l y  y i e l d  o f  o k r a .
S i g n i f i c a n t  d i f f e r e n c e s  in y i e l d  were found in a l l  t h r e e  y e a r s  
(Tables  A,6,  and 8) due t o  t he  N p r e p l a n t  t r e a t m e n t s  when f i n a l  y i e l d  
o f  okra  was c a l c u l a t e d .  In a l l  t h r e e  y e a r s  t h e r e  was a q u a d r a t i c  
tendency in t h a t  maximum s i g n i f i c a n c e  in y i e l d  was found w i t h  t he
89.6 kg/ha  o f  p r e p l a n t  N wi t h  no s i g n i f i c a n t  e f f e c t s  due t o  h i g h e r  N
r a t e s .  Th i s  i s  s u b s t a n t i t u t e d  by Chiotan e t  a 1 . (18)  and Verma e t  a l . (103)
works t h a t  s t a t e d  N in e xce s s  o f  90 kg/ha  does not  i n c r e a s e  y i e l d s  of  
f r e s h  okra  s i g n i f i c a n t l y .  Ahmad and Tu l lock- Re i d  (3) found t h a t  95 per  
cent  o f  t he  i n c r e a s e  in okra  y i e l d  coming from no N t o  112 kg / ha  
t r e a t m e n t s  came from t he  f i r s t  56 kg/ha  o f  n i t r o g e n .  The a u t h o r s  (3) 
ma i n t a i ned  t h a t  N r a t e s  h i g h e r  than 112 kg/ha  a f f e c t e d  o k r a  y i e l d  
a d v e r s e l y .
P l a n t  measurements  v a r i e d  between yea r s  due t o  t he  d a t e s  measured 
Moreau e t  a 1. (58) d e s c r i b e d  L o u i s i a n a  Green Ve l ve t  ok r a  as  a v i go r ous  
t a l l  growing p l a n t .  P e r k i n s  (6 3 ) found a h i g h l y  s i g n i f i c a n t  d i f f e r e n c e  
in Lou i s i ana  Green Ve l ve t  p l a n t  h e i g h t s  when t he  p l a n t s  were  h a r v e s t e d  
r e g u l a r y  f o r  the  immature pod and when the pods were a l l owed  to  mature  
on the  p l a n t .  Kolhe and Chavan (*»8) found t h a t  t he  h e i g h t  o f  okra  
p l a n t s  d i f f e r e d  due t o  h a r v e s t  h a b i t s .  The a u t h o r s  (A8) a l s o  no ted  
t h a t  in t he  s t r i c t i s t  s e n s e  i t  i s  t h e  p l a n t  h e i g h t  and no t  the  growth 
o r  y i e l d  t h a t  i s  checked by f r u i t  m a t u r a t i o n .  These same a u t h o r s  (^8) 
s t a t e d  t h a t  growth was c o n t i n u o u s  but  d i v e r t e d  from t he  h e i g h t  t o  t he  
developement  o f  f r u i t s  and s ee ds  o f  o k r a . p l a n t s .  Richardson (68) 
no t ed  t h a t  the  s i n g l e  most  s e r i o u s  problem in machine h a r v e s t i n g  o f  
okra  i s  t he  v a r i a t i o n s  in p l a n t  h e i g h t .  He r e p o r t e d  t h a t  t h e  t a l l e r  
p l a n t s  a r e  b e t t e r ,  due t o  t h e i r  g r e a t e r  i n t e r n o d e  l e n g t h s .  Richardson 
a l s o  no ted  in comparing f i v e  v a r i t i e s  t h a t  Lo u i s i a na  Green Ve lve t  
p l a n t s  were t a l l e r  than  t h e  o t h e r  f ou r  v a r i t i e s .  When t he  e f f e c t  o f  
N on Three p l a n t  growth c h a r a c t e r i s t i c s  of  okra  was a na l yz ed  (Table
10) f o r  1976 the  g r e a t e s t  p l a n t  h e i g h t  was r eco r ded  by t he  a p p l i c a ­
t i o n  o f  M . 8  kg/ha  o f  N as a p r e p l a n t  t r e a t m e n t .  Thi s  h e i g h t  was s i g ­
n i f i c a n t l y  h ig h e r  than t h e  h e i g h t  produced by t h e  two h i g h e r  N p r e ­
p l a n t  r a t e s .  There was a d e c l i n e  in h e i gh t  as  t he  amount o f  N i n ­
c r e a s e d  pas t  the  M . 8  kg / ha  N p r e p l a n t  r a t e  in 1976. The d a t a  by 
Richardson (68) i s  c on f i r me d  in t h e  1976 p l a n t  h e i g h t  in t h a t  the  
t a l l e s t  p l a n t s  a l s o  p roduced  t he  g r e a t e s t  i n t e r n o d e  l e n g t h s  in 1976 
(Table  13) .
In 1977 t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  in p l a n t  h e i g h t  
between the  t h r e e  h i g h e r  N p r e p l a n t  t r e a t m e n t s .  There  was a l s o  a
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non s i g n i f i c a n t  d i f f e r e n c e  in t he  i n t e rn od e  l e n g t h s  in 1977 (Table  
1*0. The e f f e c t  o f  N on p l a n t  growth c h a r a c t e r i s t i c s  in 1978 showed 
no s i g n i f i c a n t  d i f f e r e n c e  in p l a n t  h e i g h t  due t o  n i t r o g e n  t r e a t m e n t s  
(Table 12).  P l a n t s  grown in p l o t s  t r e a t e d  w i t h  *4*1.8 kg/ha  o f  N as  a 
p r e p l a n t  r a t e  were 0 . 5  cm s h o r t e r  than p l a n t s  grown in p l o t s  t r e a t e d  
wi th  13**.** kg/ha  p r e p l a n t  N. No s i g n i f i c a n t  d i f f e r e n c e s  were found 
in the  i n t e rnode  l e n g t h s  due to  N t r e a t m e n t s  in 1978 (Table  15)- 
Richardson s a i d  t h a t  h e i g h t  o f  the  f i r s t  pod s e t  was c r u c i a l  
t o  avoid damage t o  t h e  p l a n t  as we l l  as t he  mechanical  okra  h a r v e s ­
t e r .  The h i g h e s t  f i r s t  pod s e t  in 1978 was o b t a i n e d  in t he  no N p r e ­
p l a n t  p l o t s  (Table  10) .  There  was a l i n e a r  d e c r e a s e  in h e i g h t  o f  
f i r s t  pod s e t  as t h e  N i n c r e a s e d  in 1976.
In 1977 t h e r e  was s i g n i f i c a n t  d i f f e r e n c e s  in h e i g h t  o f  t he  f i r s t  
pod s e t  when the  no N p r e p l a n t  t r e a t m e n t  was compared t o  t he  t h r e e  
h i gh e r  N r a t e s .  The no N p r e p l a n t  t r e a t m e n t  produced the  h i g h e s t  
f i r s t  pod s e t  wi th  no s i g n i f i c a n t  d i f f e r e n c e  o c c u r r i n g  in h e i g h t  o f  
f i r s t  pod s e t  due t o  t he  t h r e e  h i g h e r  N p r e p l a n t  r a t e s  (Table  11) .
In 1978 t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  in t he  h e i g h t  o f  t he  
f i r s t  pod s e t  (Table  12) .
In 1976 the  t o t a l  number o f  i n t e r n o d e s  were not  s i g n i f i c a n t  
(Table 10).
However, in 1977 t h e  l a r g e s t  number o f  t o t a l  i n t e r n o d e s ,  even 
though not  s i g n i f i c a n t  by t h e m s e l v e s ,  were produced by the  89.6  kg /ha  
N p r e p l a n t  p l o t s  (Tab le  11) .  Thi s  r a t e  o f  N produced the  g r e a t e s t  
t h i r t e e n  week y i e l d  o f  m a r k e t a b l e  okra  a l s o  in 1977(Table  7)•
In 1978, as in 1977,  the  g r e a t e s t  number o f  t o t a l  i n t e r n o d e s  was 
produced by p l o t s  r e c e i v i n g  89 .6  k g / h a ,  even though t h i s  N p r e p l a n t
was no t  s i g n i f i c a n t  by i t s e l f  (Table 12) .  Th i s  N p r e p l a n t  r a t e  a l s o  
r e s u l t e d  in t he  h i g h e s t  y i e l d  o f  ma rk e t ab l e  o k r a  in 1978 (Table 9)•
This  d a t a  fo l l ows  t h e  t h e s i s  s e t  ou t  by J o s h i  e t  a l . (*»3) in which 
they  s t a t e d  t h a t  h e i g h t  o f  okra  p l a n t s  may be c o n s i d e r e d  impor t an t  
on ly  i f  t h e r e  is  a l s o  an i n c r e a s e  in t he  number o f  nodes ,  p a r t i c u l a r l y  
t he  f lower  b e a r i n g  ones .  I t  was a l s o  o b s e r v e d  by Kolhe and Chavan (*48) 
t h a t  a c l o s e  c o r r e l a t i o n  e x i s t e d  between t h e  number o f  pods and the 
t o t a l  number o f  i n t e r n o d e s .
The d i s t a n c e  between i n t e r no de s  o r  i n t e r n o d e  l e n g t h s  was d e t e r ­
mined by measur ing  from one node to  the  n ex t  h i g h e s t  node on the  p l a n t .  
The d a t a  from the  1976 p l a n t i n g  (Table 13) were  the  o n l y  r e s u l t s  to  
show a s i g n i f i c a n t  e f f e c t  o f  N on the  l e n g t h  o f  i n t e r n o d e s .  The *1*4.8 
kg /ha  N p r e p l a n t  r a t e  produced an i n t e r n o d e  l e n g t h  o f  9.1 cm whi l e  
a l s o  y i e l d i n g  the  g r e a t e s t  range and s t a n d a r d  d e v i a t i o n .  In 1977 
the  *4*4.8 and 89.6  kg /ha  N p r e p l a n t  r a t e s  p roduced  p l a n t s  wi t h  i n t e r ­
node l e n g t h s  o f  6 . 9  cm wh i l e  t he  *4*4.8 kg /ha  r a t e  y i e l d e d  t he  g r e a t e s t  
r ange and s t a n d a r d  d e v i a t i o n  (Table 1*»). In 1978 t he  i n t e r n o d e  l e n g t h ,  
r ange and s t a n d a r d  d e v i a t i o n  were not  s i g n i f i c a n t  (Table  15)- Vick 
e t  a l . (10*») t h e o r i z e d  t h a t  t he  i n t e rn o d e  l e n g t h  ( ^h ) o f  Emerald
ok r a  p l a n t s  was r e l a t e d  t o  the  pod number ( p  ) by the  e q u a t i o n
n
s h = 1. 9*4- . 0 3  (P ) w . (The ** i n d i c a t e  s t a t i s t i c a l  s i g n i f i c a n c e  a t  n
the  99 p e r  c en t  l e v e l ) .  Richardson (68 ) o b s e r v e d  t h a t  t he  i n t e r n o d e  
l e n t h s  o f  okra  u s u a l l y  ranged from one t o  t h r e e  i nches  ( 2 . 5  t o  7*6 
cm ) on v a r i e t i e s  9rown f o r  commerical  p r o d u c t i o n .  In a n o t h e r  work,  
Richardson (69 ) p roposed  t h a t  f o r  mechanical  h a r v e s t i n g  okra  p l a n t s  
i n t e r n o d e  l e ng t hs  shou ld  be i n c r e a s e d .  He recommended t h a t  i n t e rn o d e  
l e ng t h s  o f  seven t o  t en  cm would be b e s t  s u i t e d  f o r  mechanical
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h a r v e s t i n g .  The i n t e rn o d e  l e n g t h s  from t he  1976 d a t a  (Table  13) b e t ­
t e r  f i t  t h i s  proposed p a r a m e t e r  t han  t he  1977 and 1978 d a t a .
The p roduc t i on  o f  s i d e  b r a n c h e s  in 1976 was no t  s i g n i f i c a n t l y  
a f f e c t e d  by the  amount o f  p r e p l a n t  N no r  t he  NTD t r e a t m e n t s  (Table 
16).  In 1977 the  amount o f  p r e p l a n t  N d id  not  have any i n f l u e n c e  on 
s i d e  branch p r o d u c t i o n .  However t h e  NTD proved t o  be s i g n i f i c a n t  f o r  
the  number o f  s i d e  b ranches  p r oduced  (Table  17)• The no NTD p l o t s  
produced s i g n i f i c a n t l y  fewer s i d e  b ranches  than t he  two h i g h e r  NTD 
r a t e s .  No s i g n i f i c a n t  d i f f e r e n c e s  were noted in number o f  s i d e  
branches  produced by the  two h i g h e r  NTD r a t e s .  In 1978 no s i g n i f i ­
c an t  d i f f e r e n c e s  were no ted  in number o f  s i d e  b ranches  ( t a b l e  18).
Josh i  e_t £l_. (A3) no t ed  t h a t  an i n c r e a s e  e i t h e r  in h e i g h t  o r  in num­
ber  o f  s i d e  branches  o r  in both  d i d  no t  appea r  to  c o n t r i b u t e  sub­
s t a n t i a l l y  toward an i n c r e a s e  in y i e l d .  Al so ,  t he  a u t h o r s  (A3) 
s t a t e d  t h a t  t h e r e  was no a s s o c i a t i o n  between i n c r e a s e s  in p l a n t  
h e i g h t  and i n c r e a s e s  in t h e  number o f  s i d e  b ranches  o f  ok ra .
When c o r r e l a t i o n s  were a n a l y z e d  in 1976 the  t o t a l  h e i g h t  and 
t o t a l  number o f  i n t e r n o d e s  were s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  y i e l d  
o f  ma r ke t ab l e  okra  pods a f t e r  t h r e e  weeks h a r v e s t  (Table  19)• In 
1977 the  t o t a l  h e i g h t  and number o f  i n t e r n o d e s  were s i g n i f i c a n t l y  
c o r r e l a t e d  wi th  ok r a  y i e l d  a t  t h e  end o f  t h r e e  and t h i r t e e n  weeks 
o f  h a r v e s t  a long  w i t h  s i d e  b r a n c h e s  a t  t he  end o f  t he  t h i r t e e n  week 
h a r v e s t  p e r i o d  (Table  19)• C o r r e l a t i o n s  in 1978 showed t h a t  t he  t o t a l  
h e i g h t  and t o t a l  number o f  i n t e r n o d e s  were s i g n i f i c a n t l y  c o r r e l a t e d  
wi th  y i e l d  a t  both t he  t h r e e  and t h i r t e e n  weeks y i e l d  o f  o k r a .  These 
r e s u l t s  i n d i c a t e  t h a t  t he  t o t a l  h e i g h t  o f  okra  p l a n t s  and t he  t o t a l  
number o f  i n t e r no d e s  pe r  p l a n t  a r e  a s s o c i a t e d  w i t h  y i e l d  o f  Loui s i ana
Green Ve lve t  o k r a .  The a s s o c i a t i o n  between okra  y i e l d  and t o t a l  num­
ber  o f  i n t e rn o d e s  was o bs e r v e d  by Kolhe and Chavan (*48).
While okra  pod c o l o r  may vary  from cream t o  deep g r e e n ,  t h e r e  
i s  a d e f i n i t e  p r e f e r e n c e  f o r  green  okra  f o r  p r o c e s s i n g  ( 81) .  Wood- 
roof  and S h e lo r  ( i l l )  a l s o  p o i n t e d  ou t  t h a t  t h e r e  was a c o l o r  p r e ­
f e r e n ce  f o r  pea g reen  ok r a  f o r  f r e e z i n g ,  b r i n i n g  and c ann i ng .  In 1976 
pod c o l o r  was s i g n i f i c a n t l y  a f f e c t e d  by N p r e p l a n t  r a t e s  and N X NTD 
t r e a t m e n t s .  In the  N p r e p l a n t  t r e a t m e n t s  d e s i r a b l e  pod c o l o r  i n c r e a s ­
ed as  t he  N r a t e  i n c r e a s e d .  However,  t h e r e  was no s i g n i f i c a n t  d i f f e r ­
ences  between the  two h i g h e r  N r a t e s  (Table  20) .  A s i g n i f i c a n t  i n t e r ­
a c t i o n  between N X NTD in r e l a t i o n  t o  pod c o l o r  was p r e s e n t  in 1976. 
When p r e p l a n t  N r a t e s  were compared o r t h o g o n a l l y  w i t h i n  t he  no N, 22.*4 
and *4*4.8 kg /ha  NTD t r e a t m e n t s  s i g n i f i c a n t  d i f f e r e n c e s  were no ted  f o r  
N p r e p l a n t  t r e a t m e n t s  w i t h i n  t he  no NTD t r e a t m e n t s .  As t h e  p r e p l a n t  N 
i n c r e a s e d  w i t h i n  t he  no NTD t r e a t m e n t  t h e r e  was a c o r r e s p o n d i n g  i n ­
c r e a s e  in improved pod c o l o r  (Table  21) .  However, t h e r e  was no t  a 
change in pod c o l o r  v a l u e s  from the  89.6  t o  the  13*4.*4 kg /ha  N p r e ­
p l a n t  t r e a t m e n t .  No s i g n i f i c a n t  d i f f e r e n c e s  were found among N p r e ­
p l a n t  t r e a t m e n t s  w i t h i n  t h e  22.*4 and *4*4.8 kg/ha NTD t r e a t m e n t s .
In 1977 no s i g n i f i c a n t  e f f e c t  was found in pod c o l o r  due t o  
N p r e p l a n t  t r e a t m e n t s  (Tab le  2 3 ) .
Kakar (*»A) found no r e a l  d i f f e r e n c e s  in pod c o l o r  due t o  f e r t ­
i l i z e r  t r e a t m e n t s .  However,  t h e  a u t h o r  (*4 *4 ) found h i g h l y  s i g n i f i c a n t  
c o l o r  e f f e c t s  due t o  t he  s t a g e  o f  m a t u r i t y  and c u l t i v a r .  Lo u i s i a na  
Green Ve l ve t  was c o n s i d e r e d  a medium green  c o l o r  o k r a .  Okra pods o f  
Emerald,  Lou i s i ana  Green V e l v e t ,  and Clemson S p i n e l e s s  a t  f i v e  days 
m a t u r i t y  averaged t he  b e s t  c o l o r  and t he  c o l o r  was found t o  d e c r e a s e
as m a t u r i t y  i n c r e a s e d .  One p l a u s a b l e  r ea son  f o r - l a c k  o f  green pod 
c o l o r  in 1977 cou ld  be due t o  l ack  o f  N up t ake  due to e x c e s s i v e  r a i n ­
f a l l  which caused l e a c h i n g  (Table  23) .  S ince  N p l a y s  a major  p a r t  
in ch l o r op hy l l  f o r ma t i on  s ubsque n t  d e f i c i e n c i e s ' w o u l d  cause  l e s s  
e xp r e s s io n  o f  green c o l o r  (50) .
The l i q u o r  c o l o r  in 1976 was s i g n i f i c a n t l y  a f f e c t e d  by the  N 
p r e p l a n t  t r e a t m e n t s .  As t he  Tl r a t e s  i n c r e a s e d  t h e  l i q u o r  c o l o r  be ­
came c l e a r e r ,  which was c o n s i d e r e d  more a c c e p t a b l e  (Table 20) .  The 
N X NTD i n t e r a c t i o n  r e s u l t e d  in s i g n i f i c a n t  d i f f e r e n c e s  in l i q u o r  
c o l o r  (Table 22) .  As t he  amount o f  p r e p l a n t  N i n c r e a s e d  w i t h i n  the  
no NTD, 22.^4 and b b . 8  kg /ha  NTD t r e a t m e n t s  t h e r e  was an i n c r e a s e  in 
the  c o l o r  o f  l i q u o r  o f  canned o k r a .  The o n l y  e x c e p t i o n  to  t he  l i n e a r  
t r end  o f  i n c r e a s i n g  a c c e p t a b i l i t y  in l i q u o r  c o l o r  was the  f i r s t  
o r thogona l  compar i son made w i t h i n  the  b b . 8 kg / ha  NTD t r e a t m e n t .  How­
e v e r ,  i t  was not  s i g n i f i c a n t  when compar i sons  were  made. In 1977 the  
N p r e p l a n t  t r e a t m e n t s  produced s i g n i f i c a n t  e f f e c t s  on the  l i q u o r  
c o l o r  o f  canned o k r a .  The 89 .6  kg /ha  N p r e p l a n t  t r e a t m e n t  produced 
the  bes t  l i q u o r  c o l o r  (Table  23) .
Kelkar  e t  a l . (A6) s t u d i e d  okra  muc i l age  and found t h a t  t h e r e  
was a p o s i t i v e  t e s t  f o r  p r o t e i n  and c a r b o h y d r a t e s .  The a u t ho r s  ( b(>) 
found the  muci lage  t o  c o n t a i n  11.9  p e r  c e n t  a sh  and 3.25 per  c en t  N. 
The l ack o f  N may have been a cause  f o r  l ack  o f  d e s i r a b l e  c o l o r  in 
the  okra  l i q u o r  a t  t he  lower  N r a t e s .
In 1976 the  g en er a l  app ea ra nce  fo l l owe d  t h e  same p a t t e r n  as t he  
pod and l i q u o r  c o l o r s  had in t h a t  as  t h e  amount o f  p r e p l a n t  N i n ­
c reased  the  g e ne r a l  a ppea r ance  v a l ue s  i n c r e a s e d .  However,  no rea l
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d i f f e r e n c e  was no t ed  between the  two h i g h e r  N r a t e s  f o r  g e ne r a l  a p p e a r ­
ance (Tab le  2 0 ) .  In 1977 the  no N p r e p l a n t  t r e a t m e n t  was s i g n i f i c a n t l y  
d i f f e r e n t  from t he  t h r e e  h i g h e r  N r a t e s .  No s i g n i f i c a n t  d i f f e r e n c e s  
were found in the  o r t h o go n a l  compar i sons  o f  t he  t h r e e  h i g h e r  N p r e ­
p l a n t  t r e a t m e n t s  (Table  23) .
Woodroof and S h e l o r  (111) s t a t e d  t h a t  in g e n e r a l ,  t he  v a t i e t i e s  
o f  okra  most  d e s i r a b l e  f o r  canning  had long,  s l e n d e r  smooth pods .  I t  
was s t a t e d  t h a t  L o u i s i a n a  Green V e l v e t ,  Emerald and Dwarf S t a l k  Long 
Green Pod ok r a  u s u a l l y  hardened  more s lowly  on t he  p l a n t .  Al so ,  the  
above ment ioned  v a t i e t i e s  were p r e f e r r e d  ove r  e i g h t  o t h e r s  by t he  
a u t h o r s  (111) because  they  had the  l e a s t  number o f  broken pods and 
loose  s eed  a f t e r  be i ng  p r o c e s s e d .  Woodroof and S h e l o r  (111) o b t a i n e d  
b e s t  r e s u l t s  in canned ok r a  by t r e a t i n g  i t  wi th  a combi na t i on  o f  f i v e  
p e r  cen t  sodium c h l o r i d e  and 0 .25  pe r  cen t  o f  l ime p r i o r  t o  cann i ng .
In 1976 the  N p r e p l a n t  and N X NTD i n t e r a c t i o n  t r e a t m e n t s  were 
s i g n i f i c a n t  f o r  d i f f e r e n c e s  in f i r mn es s  va lu es  (Tab le  2 h ) . The no N 
and M . 8  kg /h a  N p r e p l a n t  t r e a t m e n t s  were s i g n i f i c a n t l y  lower  in f i r m ­
ness  v a l u e s  than t h e  two h i g h e r  N p r e p l a n t  r a t e s .  S i g n i f i c a n t  i n t e r ­
a c t i o n s  were  found f o r  f i r mnes s  v a l u e s  due t o  N X NTD i n t e r a c t i o n  
t r e a t m e n t s  (Table  2 5) .  Wi thin  t he  no NTD t r e a t m e n t  t h e r e  was an i n ­
c r e a s i n g  f i r m n es s  as  t he  N p r e p l a n t  r a t e s  i n c r e a s e d  t o  t h e  89-6 kg /ha  
p r e p l a n t  t r e a t m e n t .  A s i g n i f i c a n t l y  lower f i r mn es s  v a l ue  was found 
due t o  t h e  13**-^ kg / ha  N p r e p l a n t  r a t e  w i t h i n  t he  no NTD t r e a t m e n t .  
Within t h e  2 2 . A kg / ha  NTD t r e a t m e n t  t he  no N and H . 8  kg / ha  N p r e ­
p l a n t  t r e a t m e n t  produced  the  same f i r mnes s  v a l u e .  The 8 9 . 6  kg /ha  t r e a t ­
ment p roduced s i g n i f i c a n t l y  lower f i r mnes s  v a l u e s  t han  t he  1 3 ^ . A kg/ha  
N p r e p l a n t  t r e a t m e n t .  The 13^.^ kg /ha  N p r e p l a n t  t r e a t m e n t  produced  the
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f i r m n es t  va lue  o f  any t r e a t m e n t .  Wi th in  the  AA.8 kg /ha  NTD t r e a tm e n t  
the  13^.4 kg/ha t r e a tm e n t  was s i g n i f i c a n t l y  lower in f i r m n es s  than the
89.6  kg/ha  t r e a t m e n t .  In 1977 t h e  N p r e p l a n t  and NTD t r e a t m e n t s  were 
s i g n i f i c a n t  f o r  f i r mn es s .  The no N p r e p l a n t  t r e a t m e n t  f i r mn es s  va lue  
was s i g n i f i c a n t l y  lower than  t he  t h r e e  h i g h e r  N p r e p l a n t  r a t e s .  The no 
NTD f i r mness  va lue  was s i g n i f i c a n t l y  lower than t he  va lue  f o r  t he  two 
h i g h e r  NTD r a t e s .  Also ,  t he  2 2 . k kg / ha  NTD t r e a t m e n t  f i r mn es s  va lue  
was s i g n i f i c a n t l y  lower than  t h e  A^.8 k.g/ha NTD t r e a t m e n t  f i r mnes s  
value  (Table  26) .
Kakar (AA) found L o u i s i a n a  Green Velve t  t o  c o n t a i n  t he  same amount 
o f  f i b e r  (dry weight  b a s i s )  on t he  f i f t h  and s ev en t h  days o f  m a t u r i t y  
and i nc re as ed  c o n t i n u o u s l y  t h e r e a f t e r  w i t h  m a t u r i t y  o f  pods .  She l o r  and 
woodroof  (8 l )  p r e s e n t e d  d a t a  showing t h a t  t he re  was a d e f i n i t e  r e l a t i o n  
between pod age and c rude  f i b e r  c o n t e n t .
In 1976 (Table 2A) and 1977 (Table  26) t h e r e  was a s i g n i f i c a n t  
d i f f e r e n c e  between the  no N p r e p l a n t  t r e a tm e n t  and the  t h r e e  h i g h e r  N 
p r e p l a n t  r a t e s  f o r  okra  f i r m n e s s  v a l u e s .  There was a h i g h e r  y i e l d  o f  
okra  in 1977 (Table 6) than in 1976 (Table  A). There  was a c o n s i d e r a b l e  
d i f f e r e n c e  in the  mo is tu re  s u p p l y  between the two y e a r s  w i t h  the  g r e a t ­
e s t  mo i s tu r e  supply coming in 1977* Apparen t ly  t h i s  c o n d i t i o n  had some 
i n f l u e n c e  on the  pod growth r a t e s  and f i b e r  c o n t e n t s .
In 1976 t h e r e  were s i g n i f i c a n t  d i f f e r e n c e s  in p e r  c en t  we ight  l o s s  
o f  ma r ke t ab l e  okra  pods due t o  t e m p e r a t u r e s ,  ( 7 - 2 ,  15.5 and 2 2 . 7  de ­
g re es  C ) , days s t o r e d  and t e m p e r a t u r e  X days s t o r e d  i n t e r a c t i o n .  There 
was a l i n e a r  i n c r e a s e  in p e r  c e n t  we igh t  l os s  o f  ok ra  as the  s t o r a g e  
t emper a t u r e  i n c r ea s e d .  There  was a d e c r ea s i n g  l i n e a r  e f f e c t  in pe r  c e n t  
weight  l o s s  as days s t o r e d  i n c r e a s e d .  Day one l o s t  s i g n i f i c a n t l y
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g r e a t e r  pe r  cent  we igh t  than t he  t h r e e  r ema in ing  days w i t h i n  the  7.2  
degrees  C t empera t u re  (Table 2 7 ) .  Wi th in  t he  15*5 d eg re es  C tempera­
t u r e  t r e a t m e n t ,  okra  pods l o s t  s i g n i f i c a n t l y  g r e a t e r  p e r  cent  weight  
d u r i n g  day one than the t h r e e  remain ing  days .  In day two s i g n i f i c a n t l y  
more p e r  cen t  weight  l o s s  o c c u r r e d  than in days t h r e e  and fo ur .  Day 
t h r e e  p e r  cent  weight  l o s s  was s i g n i f i c a n t l y  l e s s  w i t h i n  the  15.5 d e ­
g r e e s  C than day f o u r .  Wi thin  t he  22 . 7  d eg r ees  C t h e r e  was a ' l i n e a r  de ­
c r e a s e  in per  cent  weight  l o s s  o f  m a r k e t a b l e  ok r a  pods from day one to 
day f ou r  wi t h  real  d i f f e r e n c e s  o f  g r e a t e r  p e r c e n t  we i gh t  loss  being 
found f o r  each o r thogona l  compar i son made.
In 1976 the  r i d g e s  o f  L ou i s i an a  Green V e l v e t  o k r a  became d i s c o l o r e d  
when s t o r e d  a t  1 . 2  degrees  C. The 15-5 and 2 2 . 7  d eg r ees  C s t o r a g e  temp­
e r a t u r e s  showed no r idge  d a rk e n i ng  o f  o k r a  pods in 1976. This  da rken ing  
makes okra  un acc ep tab le  f o r  use  and t he  7 . 2  d e g re e s  C s t o r a g e  tempera­
t u r e  was no t  used in 1977 and 1978.
In 1977 t h e r e  was a s i g n i f i c a n t  d i f f e r e n c e  in t he  pe r  cent  weight  
l o s s  due t o  the  t e m p e r a t u r e s .  There  was a c u b i c  t r e n d  in pe r  cen t  weight  
l o s s  among the  f ou r  days.  Days one and t h r e e  l o s t  more we ight  than days 
two and f o u r .  Within t he  15.5 and 2 2 . 7  d eg r e e s  C t e mp e ra t u r e s  day one 
and t h r e e  l o s t  more weight  than day two and f o u r  in 1977 (Table 28)
In 1978 the okra  pods s t o r e d  a t  15-5 d eg r e es  C l o s t  s i g n i f i c a n t l y  
l e s s  on a p e r  cent  we igh t  l os s  b a s i s  than  pods s t o r e d  a t  22 .7  degrees  
C (Table  2 9) .  The p e r  c en t  we i gh t  l o s s  was l i n e a r  f o r  days s t o r e d  wi th  
each  day l o s i n g  s i g n i f i c a n t l y  more w e i g h t ,  on a p e r  c e n t  l os s  b a s i s ,  
than t he  remaining days when compared o r t h o g o n a l l y .  When the  days X 
t e mp e ra t u r e  i n t e r a c t i o n  was a na l yz ed  days one and t h r e e  l o s t  more weight  
t han days two and four  w i t h i n  t he  15-5 d eg r ees  C s t o r a g e  t e mp er a t u r e .
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Within t he  22 .7  d eg r e es  C t e mp e r a t u r e  t r e a t m e n t  t h e r e  was a l i n e a r  d e ­
c l i n e  in the  amount o f  v/eight  l o s s  from day one t o  day f o u r .
Desp i t e  the  r a p i d  r a t e  o f  we igh t  l o s s  o f  o k r a ,  hyd ro c oo l i n g  
g e n e r a l l y  i s  not  recommended,  because  o f  t he  f e a r  t h a t  w a t e r  w i l l  
cause s p o t t i n g  o f  o k r a ,  as  p ro longed  c o n t a c t  w i t h  i ce  o r  w a t e r  does 
( i l l ) .  The r e s p i r a t o r y  d r i f t  d e s c r i b e d  by Ryal l  and Lipton (7*0 b e s t  
e x p l a i n s  the  c ub i c  e f f e c t  o f  pe r  c e n t  we i gh t  l o s s  in 1977 and 1978.
SUMMARY
F i e ld  exper iment s  were conduc ted  on a Commerce s i l t  c l a y  s o i l ,  in 
the  a l l u v i a l  f lood  p l a i n  o f  t he  M i s s i s s i p p i  r i v e r  t o  e v a l u a t e  the  e f f e c t s  
o f  n i t r o g e n  on p r o d u c t i v i t y ,  morphology,  and q u a l i t y  o f  Lou i s i ana  Green 
Velvet  okra  [Abelmoschus e s c u l e n t u s  (L. )  Moench] . N i t rogen  (N) was a p p l i e d  
b e fo r e  seed ing  a t  t he  r a t e  o f  no n i t r o g e n ,  AA.8, 89.6  and 13^-^ kg /ha .  
Throughout  a l l  t r e a t m e n t s  anc* ^2^ were c o n s t a n t  a t  89.6  kg/ha
a ccord ing  to s o i l  t e s t  recommendat ions .  Each o f  t he  above ment ioned 
N t r e a t me n t s  c on t a i n ed  two a d d i t i o n a l  n i t r o g e n  top d r e s s  (NTD) t r e a t m e n t s  
(Table 1) .  The n i t r o g e n  top d r e s s  was a p p l i e d  a t  t he  r a t e  o f  2 2 . k and 
k k . 8  kg /ha .  The 2 2 . A kg/ha t r e a t m e n t  was a p p l i e d  a t  51 cm o f  p l a n t  
h e i g h t .  A p p l i c a t i o n s  o f  t he  k k . 8  kg /ha  n i t r o g e n  top .dress  were done a t  
two s e p a r a t e  t imes .  The f i r s t  a p p l i c a t i o n  o f  2 2 . k kg/ha  was a p p l i e d  a t  
51 cm o f  h e i g h t  w i t h  the  a d d i t i o n a l  2 2 . k kg /ha  being a p p l i e d  a t  12A cm 
o f  p l a n t  h e i g h t .
The f a c t o r s  under  c o n s i d e r a t i o n  in t h i s  s tudy  were y i e l d  o f  okra  
pods ,  p l a n t  h e i g h t ,  h e i g h t  o f  t h e  f i r s t  pod s e t ,  t o t a l  number of  i n t e r ­
nodes ,  i n t e r n o d e  l e n g t h s ,  range  o f  i n t e r n o d e  l e n g t h s ,  and number o f  s i d e  
branches  produced.  Al so ,  L o u i s i a n a  Green Velve t  okra  was canned in 1976 
and 1977 and d a t a  were r ecorded on pod c o l o r ,  l i q u o r  c o l o r ,  gene r a l  
a ppea ra nce ,  and f i r mnes s  o f  t h e  canned p r o d u c t .  A d d i t i o n a l l y ,  per  c e n t  
we igh t  los s  o f  Lou i s i ana  Green V e l ve t  ok r a  pods was i n v e s t i g a t e d .  In 
1976 7*2,  15-5 and 22 .7  degrees  C s t o r a g e  t e m p e ra t u re s  were used ,  whereas  
in 1977 and 1978 15*5 and 2 2 . 7  d e g r e e s  C s t o r a g e  t e mp e ra t u r e s  were used.
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A randomized b l oc k  des i gn  was used c o n s i s t i n g  o f  twelve  t r e a t m e n t s  
w i t h  s i x  r e p l i c a t i o n s .  The d a t a  were s u b j e c t e d  t o  t he  S t a t i s t i c a l  
An a l y s i s  System (8 ) .  An a ly s i s  o f  v a r i a n c e  was conduc t ed  to de t e r mine  
s i g n i f i c a n c e .  Where s i g n i f i c a n t  d i f f e r e n c e s  were  no t ed  in t he  da t a  
o r t ho go na l  compar isons  (90) were made t o  d e t e r m i n e  t he  s i g n i f i c a n c e  be­
tween t r e a t m e n t s .
The amount o f  p r e p l a n t  n i t r o g e n  s i g n i f i c a n t l y  a f f e c t e d  t he  y i e l d  of
L o u i s i a na  Green Velve t  okra  in 1976, 1977,  and 1978 a t  the  end o f  t h r e e
weeks and a l s o  a t  t he  end o f  t he  f i n a l  weeks o f  h a r v e s t i n g .  The h i g h e s t  
s i g n i f i c a n t  y i e l d  o f  okra  a t  t he  end o f  t h e  t h r e e  week p e r i o d  was p r o ­
duced by the  k k . 8  kg /ha  N p r e p l a n t  t r e a t m e n t  f o r  1976,  1977 and 1978 
(Tables  3,  6,  and 8 ) .  A f t e r  a l l  h a r v e s t s  were  o v e r  f o r  1976,  1977, and 
1978 the  N p r e p l a n t  t r e a t m e n t s  y i e l d i n g  t he  h i g h e s t  s i g n i f i c a n t  amount 
o f  ma r ke t ab l e  okra  pods f o r  a l l  yea r s  was t h e  89*6 kg /ha  N p r e p l a n t
t r e a t m e n t  (Tables I*, 7,  and 9)-
In 1976 the  n i t r o g e n  top d r e s s  t r e a t m e n t s  produced  s i g n i f i c a n t  
d i f f e r e n c e s  in y i e l d .  The i n t e r a c t i o n  o f  N X NTD r e s u l t e d  in d i f f e r e n t i a l  
r e sponses  in y i e l d  due t o  NTD ove r  v a r i o u s  l e v e l s  o f  p r e p l a n t  n i t r o g e n .
P l a n t  h e i gh t  was s i g n i f i c a n t l y  a f f e c t e d  by N p r e p l a n t  t r e a t m e n t s  in 
1976 and 1977- However,  no s i g n i f i c a n t  d i f f e r e n c e s  in p l a n t  h e i gh t  were  
no te d  in 1978. The k b . 8  kg/ha  N p r e p l a n t  t r e a t m e n t  produced the  g r e a t e s t  
p l a n t  h e i g h t  in 1976 (Table  10) .  In 1977 t h e  t a l l e s t  p l a n t s  were produced 
by t h e  89.6  kg/ha N p r e p l a n t  t r e a t m e n t  even though  no s i g n i f i c a n t  d i f f e r ­
ences  o ccu r r ed  between t he  t h r e e  h i g h e s t  N p r e p l a n t  r a t e s  (Table  11).  
N i t r oge n  top d r e s s  and n i t r o g e n  X n i t r o g e n  top  d r e s s  i n t e r a c t i o n  t r e a t ­
ments  were not  s i g n i f i c a n t  in any y e a r .
T h e  p l a n t  h e i g h t  w a s  s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  y i e l d  a t  t h e  e n d
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of  t h r e e  weeks in a l l  t h r e e  y e a r s .  In 1977 and 1978 y i e l d  was s i g n i ­
f i c a n t l y  c o r r e l a t e d  w i t h  p l a n t  h e i g h t  a f t e r  f i n a l  h a r v e s t  (Table  19)*
The h e i gh t  o f  t h e  f i r s t  pod s e t  was s i g n i f i c a n t l y  a f f e c t e d  by t he  
N p r e p l a n t  t r e a t m e n t s  in 1976 and 1977* However,  no s i g n i f i c a n t  d i f f e r ­
ences  were noted  in h e i g h t  o f  t he  f i r s t  pod in 1978. The h i g h e s t  f i r s t  pod 
pod s e t  in 1976 (Table  10) and 1977 (Table 11) was a t t a i n e d  in t he  no N 
p r e p l a n t  t r e a t m e n t .  N i t r o g e n  top d r e s s  and n i t r o g e n  X n i t r o g e n  top d r e s s  
i n t e r a c t i o n  t r e a t m e n t s  were  no t  s i g n i f i c a n t .
The t o t a l  number o f  i n t e r n o d e s  pe r  p l a n t  was s i g n i f i c a n t l y  a f f e c t e d  
by t he  N p r e p l a n t  t r e a t m e n t s  in 1977 and 1978. No s i g n i f i c a n t  d i f f e r e n c e s  
in t o t a l  number o f  i n t e r n o d e s  was no t ed  f o r  t h e  1976 d a t a .  The g r e a t e s t  
t o t a l  number o f  i n t e r n o d e s  r e co rd e d  f o r  1976 (Table  10) and 1977 (Table  
11) r e s u l t e d  from t h e  a p p l i c a t i o n  o f  89.6  kg/ha  o f  p r e p l a n t  n i t r o g e n .
The t o t a l  number o f  i n t e r n o d e s  was s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  
y i e l d  o f  ma rke t ab l e  pods o f  ok r a  a f t e r  t h r e e  weeks o f  h a r v e s t s  in a l l  
t h r e e  y e a r s .  Yie ld  o f  L o u i s i a n a  Green Velvet  ok r a  and t o t a l  number o f  
i n t e rn o d e s  were a l s o  s i g n i f i c a n t l y  c o r r e l a t e d  a t  t he  end o f  f i n a l  h a r ­
v e s t s  in 1977 and 1978 (Table  19)*
The i n t e r no de  l e n g t h  o f  L o u i s i a n a  Green Ve lve t  o k ra  p l a n t s  was 
s i g n i f i c a n t l y  a f f e c t e d  by t he  amount o f  p r e p l a n t  n i t r o g e n  in 1976 (Table  
13).  The g r e a t e s t  i n t e r n o d e  l e n g t h  in 1976 r e s u l t e d  from t he  k k . 8  kg/ha 
N t r e a t m e n t .  In 1977 and 1978 i n t e r n o d e  l e ng t h s  were no t  s i g n i f i c a n t  
(Table ^k and 15) .
The range o f  i n t e r n o d e  l e n g t h s  was s i g n i f i c a n t l y  a f f e c t e d  by t he  
amount o f  p r e p l a n t  N in 1977 (Table  1*0. The g r e a t e s t  range in number o f  
i n t e r n o d e s  o cc u r r ed  due t o  t h e  M . 8  kg/ha  N p r e p l a n t  t r e a t m e n t .  The range 
o f  i n t e r n o d e  l e n g t h s  in 1976 (Table  13) and 1978 (Table  15) were no t  s i g -  
ni f i  c a n t .
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In 1977 the  n i t r o g e n  top d r e s s  t r e a t m e n t s  produced s i g n i f i c a n t  d i f ­
f e r e nce s  in the  number o f  s i d e  b r anches .  The n i t r o g e n  p r e p l a n t  t r e a t m e n t s  
were not  s i g n i f i c a n t  in any o f  t he  t h r e e  y e a r s  (Tables  16. 17* and 18) .
In 1977 the  number o f  s i d e  b r anches  were s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  
y i e l d  a f t e r  t h i r t e e n  weeks o f  h a r v e s t  (Table  19)*
In 1976 t h e re  were  s i g n i f i c a n t  d i f f e r e n c e s  in pod c o l o r  due t o  t he  
e f f e c t s  o f  the  n i t r o g e n  p r e p l a n t  t r e a t m e n t s .  The pod c o l o r  va lu es  i n ­
c r e as e d  toward a more d e s i r a b l e  c o l o r  as t he  amount o f  p e r p l a n t  n i t r o g e n  
i n c re a s e d ( Ta b le  20) .  N i t r o g e n  X .n i t r o g e n  top d r e s s  i n t e r a c t i o n  in 1976 
was s i g n i f i c a n t  (Table  2 1 ) .  D i f f e r e n t i a l  r e s po n se s  due to top d r e s s  
n i t r o g e n  ove r  v a r i o u s  l e v e l s  o f  p r e p l a n t  n i t r o g e n  were no ted .  Pod c o l o r  
in 1977 was not  s i g n i f i c a n t  (Table  23) .
Liquor  c o l o r  v a l u es  were s i g n i f i c a n t l y  a f f e c t e d  by n i t r o g e n  p r e p l a n t  
t r e a t m e n t s  in 1976 and 1977* In 1976 as  t he  amount o f  N i nc re as ed  t h e r e  
was a l i n e a r  i n c r e a s e  in a more a c c e p t a b l e  l i q u o r  c o l o r  ( t a b l e  20) .  The 
most d e s i r a b l e  l i q u o r  c o l o r  in 1977 (Table 23) was a t t a i n e d  w i t h  t h e  8 9 . 6  
kg/ha N p r e p l a n t  t r e a t m e n t .  The h i g h e s t  n i t r o g e n  r a t e  r e s u l t e d  in a 
s i g n i f i c a n t l y  i n f e r i o r  l i q u o r  c o l o r  in 1977* The a n a l y s i s  o f  t he  s i g n i f i ­
c an t  n i t r o g e n  X n i t r o g e n  top  d r e s s  i n t e r a c t i o n  p o i n t e d  ou t  t h a t  p r e p l a n t  
n i t r o g e n  t r e a t me nt  d i f f e r e n c e s  were only  s i g n i f i c a n t  w i t h i n  the  no n i t r o ­
gen top d re s s  t r e a t m e n t  (Table  22) .
In 1976 and 1977 p r e p l a n t  n i t r o g e n  s i g n i f i c a n t l y  a f f e c t e d  t he  g e n e r ­
a l  appearance  o f  canned o k r a .  As t he  amount o f  p r e p l a n t  n i t r o g e n  i n ­
c r e a s e d  in 1976 (Table  20) t h e r e  was an i n c r e a s e  in t h e  a c c e p t a b i l i t y  o f  
t h e  canned ok ra .  This  same t r e n d  con t i n u e d  in 1977 (Table  23) but  w i t h  
t h e  ex ce p t i o n  t h a t  from t h e  89 . 6  kg/ha  N p r e p l a n t  t r e a t m e n t  t o  t he  13^-^ 
kg/ha  N p r e p l a n t  t r e a t m e n t  t h e r e  was an i n f e r i o r  gene r a l  appea rance
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va lue  found.
Firmness o f  canned okra  was s i g n i f i c a n t l y  a f f e c t e d  by the  n i t r o g e n  
p r e p l a n t  r a t e s  "in 1976 and 1977* In 1976 (Table  2 k )  the  no n i t r o g e n  and 
k k . 8  kg/ha n i t r o g e n  p r e p l a n t  t r e a t m e n t s  were s i g n i f i c a n t l y  more t e n d e r  
than the  canned okra  from t he  two h i g h e r  n i t r o g e n  p r e p l a n t  t r e a t m e n t s .
In 1976 the  n i t r o g e n  X n i t r o g e n  top d r e s s  i n t e r a c t i o n  was s i g n i f i c a n t  
f o r  okra  f i rmness  (Table  2 k ) . D i f f e r e n t i a l  r e s ponses  were noted due t o  
top d res s  n i t r o g e n  o ve r  t h e  v a r i o u s  l e v e l s  o f  p r e p l a n t  n i t r o g e n  (Tab le  
25) .  In 1977 the  no n i t r o g e n  p r e p l a n t  t r e a t m e n t  produced s i g n i f i c a n t l y  
more t e nde r  okra  a f t e r  cann ing  than  t h e  t h r e e  h i gh e r  n i t r o g e n  p r e p l a n t  
r a t e s  (Table 26) .  No s i g n i f i c a n t  d i f f e r e n c e  in f i r mness  was found be­
tween the t h r e e  h i g h e r  n i t r o g e n  r a t e s .  A l s o ,  in 1977 the  n i t r o g e n  top 
d re s s  t r e a t me n t s  were s i g n i f i c a n t  f o r  f i r m n e s s .  As the  amount o f  top 
d res s  n i t r o g en  a p p l i e d  i n c r e a s e d  t h e r e  was a c o r r e spond i ng  i n c r e a s e  in 
okra  f i rmness  va lues  (Table  26) .
The amount o f  n i t r o g e n  a p p l i e d  had no s i g n i f i c a n t  d i r e c t  e f f e c t  on 
the  pe r  cen t  we igh t  l o s s  o f  m a r k e t a b l e  o k r a  pods s t o r e d  a t  7*2,15*5 and
22.7  degrees  C in 1976 and 15*5 and 2 2 . 7  d eg r e es  C in 1977 and 1978. 
However,  t he  s t o r a g e  t e mp e r a t u r e s  and number o f  days in s t o r a g e  p roduced  
s i g n i f i c a n t  d i f f e r e n c e s  in t he  pe r  c e n t  we ig h t  loss  o f  ma r ke t ab l e  pods 
in 1976, 1977, and 1978.
In 1976 the  ok r a  pods s t o r e d  a t  7*2 d eg re es  C l o s t  s i g n i f i c a n t l y  
l e s s  weight  than the  pods s t o r e d  a t  t h e  two h i g h e r  t e mp e ra t u r e s .  As 
t he  s t o r a g e  t e mp e r a t u r e s  i n c r e a s e d  t h e r e  was a co r r e spond i ng  i n c r e a s e  
In pe r  cent  we igh t  l o s s  o f  m a r k e t a b l e  o k r a  pods (Table 27)*
When t he  e f f e c t  o f  days s t o r e d  was a n a l y z e d  in 1976 (Table 27) 
t he  g r e a t e s t  l o s s  in p e r  c en t  w e ig h t  was found due to day one .  As t h e
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s t o r a g e  t ime i n c r e as e d  t h e r e  was a c o r r e s p o n d i n g  de c r ea se  in pe r  c e n t  
weight  l o s s .
The s t o r a g e  t e m p e r a t u r e  X days s t o r e d  i n t e r a c t i o n  s u gg es t e d  t h a t  
d i f f e r e n t i a )  r e sponses  due t o  t e m p e ra t u r e  o c c u r r e d  ove r  t he  days s t o r e d  
(Table 27) .
In 1977 the  7 . 2  deg ree  C s t o r a g e  t e mp e ra t u r e  t r e a t m en t  was dropped 
due to r i d ge  darken ing  o f  t he  o k r a  pods .  The 1-5-5 and 22 .7  degrees  C 
s t o r a g e  t e mp e ra t u r e  and days  s t o r e d  had a s i g n i f i c a n t  e f f e c t  on p e r  
c e n t  we igh t  loss  o f  o k r a  pods in 1977- The 15*5 degree  C t r e a t m e n t  l o s t  
s i g n i f i c a n t l y  l e s s  t han  t h e  2 2 . 7  deg ree  C t r e a t m e n t  (Table  28) .
Days one and t h r e e  had g r e a t e r  pe r  c e n t  weight  l o s s  than days two 
and f ou r  t o  produce a c u b i c  e f f e c t  on t he  per  c en t  weight  l os s  due t o  
days in 1977 (Table 28) .
The s t o r a g e  t e m p e r a t u r e  X days  s t o r e d  i n t e r a c t i o n  was s i g n i f i c a n t
in 1977- When days s t o r e d  were a n a l y z e d  w i t h i n  the  15-5 degrees  C t r e a t ­
ment and w i t h i n  t he  22 .7  degrees  C t r e a t m e n t  i t  was found t h a t  a c u b i c  
t r end  e x i s t e d .  There  was a g r e a t e r  pe r  c e n t  we igh t  l os s  on days one 
and t h r e e  than on days two and f ou r  w i t h i n  both  s t o r a g e  t e mp e ra t u r e s  
(Table 28) .
In 1978 the  s t o r a g e  t e m p e r a t u r e  and days s t o r e d  had a s i g n i f i c a n t  
e f f e c t  on the  per  c e n t  we ig h t  l o s s  o f  m a r ke t ab l e  okra  pods.  The pods 
s t o r e d  a t  15-5 degrees  C l o s t  s i g n i f i c a n t l y  l e s s  per  c en t  we i gh t  t han  
t he  pods s t o r e d  a t  2 2 . 7  d eg r e es  C. As t ime o f  s t o r a g e  i n c r e a s e d  t h e r e  
was a d e c r e a s e  in t h e  per  c e n t  w e i g h t  l o s s  (Table  29) .
The s t o r a g e  t e m p e r a t u r e  X days  s t o r e d  i n t e r a c t i o n  was s i g n i f i c a n t
in 1978. Wi thin the  15-5 d eg r e es  C t e m p e r a t u r e  days one and t h r e e  l o s t  
t he  same amount o f  pe r  c e n t  we ig h t  w h i l e  days two and f o u r  l o s t  l e s s
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per cent  w e i g h t .  When days were a n a l y z e d  w i t h i n  the  22 .7  d e g r e e s  C temp­
e r a t u r e  t h e r e  was a l i n e a r  d e c r e a s e  in t he  pe r  c en t  we i gh t  l o s s  as  t ime 
o f  s t o r a g e  i n c r e a s e d  (Table  29) .
Tempera ture  e f f e c t  and t ime o f  s t o r a g e  were s i g n i f i c a n t  in a l l  t h r e e  
ye a r s .  Under c o n d i t i o n s  o f  t h e s e  ex p e r i men t s  f o r  b e s t  q u a l i t y  okra  shou ld  
be consumed o r  p r o c e s s e d  immedia te ly .  I f  s t o r e d  the  pods s ho u ld  be kept  
a t  15-5 d e g re e s  C and 85 p e r  c en t  r e l a t i v e  humidi ty  and o n l y  f o r  s h o r t  
s t o r ag e  t i m e s .  Ext reme c a r e  should  be e x e r c i s e d  in h a n d l i n g  s i n c e  the  
pods b r u i s e  and d i s c o l o r  e a s i l y .
CONCLUSIONS
From t h i s  s tudy  i t  can be concluded  t h a t  L o u i s i a n a  Green Velvet  
ok ra  r e q u i r e s  89.6  kg /ha  o f  n i t r o g e n  f o r  h i g h e s t  y i e l d  o f  ma rke t ab l e  
okra  pods on t h i s  type  o f  s o i l  which c o n t a i n s  0-91 p e r  c e n t  o r g a n i c  
m a t t e r .  Al so ,  the  e a r l y  p r o d u c t i o n  o f  m a r k e t a b l e  o k r a  pods depends on 
t h e  a v a i l a b i l i t y  o f  some n i t r o g e n .  However,  t he  amount r e q u i r e d  f o r  
e a r l y  p r o d u c t i o n  is  no t  as  g r e a t  as  f o r  t o t a l  p r o d u c t i o n  s i n c e  t he  
M . 8  kg /ha  n i t r o g e n  p r e p l a n t  t r e a t m e n t  produced t he  g r e a t e s t  y i e l d  and 
h i g h e r  n i t r o g e n  r a t e s  de pr e ss ed  e a r l y  y i e l d s .
In g e ne r a l  n i t r o g e n  a p p l i e d  in e xce s s  o f  ^ . 8  kg /ha  d id  not  s i gn -  
f i c a n t l y  a f f e c t  p l a n t  h e i g h t  o f  L ou i s i an a  Green Ve lve t  o k r a .
P l a n t s  grown in the  p l o t s  r e c e i v i n g  no n i t r o g e n  produced t h e i r  
f i r s t  pods a t  t he  g r e a t e s t  d i s t a n c e  from t he  d r i l l  l e v e l .
The 89*6 kg/ha  n i t r o g e n  p r e p l a n t  t r e a t m e n t  p roduced t he  l a r g e s t  
t o t a l  number o f  i n t e r n o d e s .  Al so ,  t o t a l  number o f  i n t e r n o d e s  were s i g ­
n i f i c a n t l y  c o r r e l a t e d  w i t h  y i e l d .
The i n t e r n o d e  l e ng t h  was g e n e r a l l y  t he  g r e a t e s t  w i t h  t he  4A.8 kg/ha 
n i t r o g e n  p r e p l a n t  t r e a t m e n t .
The number o f  s i d e  b ranches  was not  s i g n i f i c a n t l y  a f f e c t e d  by n i t r o  
gen t r e a t m e n t s .  A l s o ,  t he  number o f  s i d e  b r anches  were  no t  s i g n i f i c a n t l y  
c o r r e l a t e d  w i t h  y i e l d .
Al though t h e r e  were some s i g n i f i c a n t  d i f f e r e n c e s  in pod c o l o r  due 
t o  n i t r o g e n ,  t h e s e  d i f f e r e n c e s  f o l l owed  no d e f i n i t e  p a t t e r n .
Liquor  c o l o r  v a l ue s  g e n e r a l l y  i n c r e a s e d  toward a more d e s i r a b l e
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c o l o r  as t he  amount o f  n i t r o g e n  i n c r e a s e d .
There  was a t endency  f o r  f i r mnes s  and g e n e r a l  a p pea ra nce  o f  canned 
okra  t o  i n c r e a s e  as fhe  amount o f  a p p l i e d  n i t r o g e n  i n c r e a s e d .
Ni t r ogen  d id  no t  have any d i r e c t  e f f e c t  on p e r  c e n t  we igh t  l o s s  of  
m a rk e t a b l e  okra  pods .  However,  s t o r a g e  t e m p e r a t u r e  and t ime o f  s t o r a g e  
s i g n i f i c a n t l y  a f f e c t e d  t h e  p e r  c en t  we i gh t  l os s  o f  m a r k e t a b l e  pods .
Under c i r c u m s t a nc e s  o f  t h i s  s t udy  the  b e s t  s t o r a g e  c o n d i t i o n s  f o r  
ok r a  was a t  15-5 d eg r ees  C and 85 per  c en t  r e l a t i v e  humi d i t y  and for  
s h o r t  t imes .
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